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"\ROM a study of the so-called “pre 
r— ^ cancerous ’ and early malignant lesions 
l of the cervix, Pemberton and Smith 
included that m a given specimen the pres- 
ice or absence of cancer could be determined 
uite definitely and that the finding of 
precancerous ’ characteristics did not neces- 
arfly indicate that cancer would develop 
ater On the contrary, the evidence pointed 
more to the view that early carcinoma may 
develop in apparently normal epithelium and 
spread superficially before invading and that 
the “precancerous ' areas as often as not were 
stages m a healing process e g hyper 
keratosis following infection or mechanical 
trauma Others have emphasised the mac 
curacy of the term "precancerous ’ and 
recently Schiller has again pointed out its 
ambiguity since it can be interpreted as 
m eanin g either that cancer may be the out 
come or that the disease Burely will follow 
Further, he has demonstrated what he is led 
to believe arc the characteristics of very early 
malignant disease of the cervix In 1921 
Cullen reported and profusely illustrated on 
early cervical cancer similar to those described 
b> Schiller 

The object of this communication is to 
describe and depict 16 cases in which we in 
dependently have diagnosed early cancer of 


the cervix on the basis of our own experience 
These cases, we have found, resemble those 
of Cullen and Schiller That others may not 
concur with us in our diagnoses we are well 
aware, since generally the pathologists to 
whom we have submitted sections for con fir 
mation have dissented The cases are briefly 
summarized 

Case i (Fig 1—Path 6133 ) In February 1916 
thii patient Mra. EJ3 , then *5 yean old under 
went a reconstructive operation for lacerations and 
prolapse She had had a children, the last In 1911 
A right sided trachelorrhaphy was performed along 
with vaginal plastic operations and suspension In 
March, 1920 4 years and 1 month later she was 
seen because of 8 months flowing and found to have 
advanced carcinoma of the cervix. Biopsy showed 
squamous carcinoma. Radium was applied. Death 
occurred a months later The illustration is taken 
from the section of the trachelorrhaphy specimen 
which was diagnosed chronic cervidds. A redlag 
nosis of early cancer was made. This case has 
already been reported ( 3 ) 

CA ’f 3 Pmth. «ji ) At tic time of 

operation (dilatation and curettage, trachelor 
rhaphy anterior cdponhaphy perineorrhaphy and 
supravaginal hysterectomy for chronic pelvic In 
flammation) m December 19JI this patient, Mrs 
M R- was 38 years old and had had a normal prec 
nancy r7 years previously Four years and 9 months 
later radium was applied to an advanced squamous 
cancer of die cervix. She was alive with a recurrence 
r year and 3 months after irradiation The photo 
micrograph was made from the section of trachelor 
rhaphy tissue The diagnosis of chronic ccrviritls 
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«u changed to early oncer Thu case la bring 
reported by Dr R, L. Pearse In a senes of ropra 
vaginal hyaierectoades (2) 

CAix 3 (Figs 3 “** 4—ftth 13885 ) Jin S S 
aged 51 >e*rs. The but of 4 pregnancies occurred 14 
year* before admrsaton She was aeen m May 1526. 
becauae of profuse Ieueorrbaa altbout bleeding, of 
q months duration. Examination and curettage 
noder anesthesia resulted in a diagnosis of senJe 
vaginitU The patsent returned in 1 month*, un 
relieved On thb occasion a apeomen waa tahen 
from the cemi and radium given Tbc patient la 
well, orer 7 year* later Tbc pictore* were made of 
the biopsy section Thu caac would have been 
considered too advsoced for Induaion tn thla aerie* 
a,ere it not that two wdl know n Boatoo pathoioguts 
did not appraise the Wuion malignant. 

Caae 4 (FIga 5 6 7, and 8—Path M7«) 
Mr* BO aged* 7 yean The last of 6 pregnancies 
bad resulted in abortion 1 year before a dmissio n 
Complaint flowing of 14 day* duration On April 

5 19J7 dilatation, curettage, baopay of the cervix, 
and trachelorrhaphy were performed Tao week* 
later radium was apphed The patient waa a eD over 

6 year* afterward TheIllustrations acre tafcen from 
sections of the trachelorrhaphy apeomen A general 
pithologut diagnosed tbc lesion chronic cerviatia. 

Case s (Figs o, 10 and 11—Path 15196 ) Mri 
MD 41 year* old She had had j pregnancies, the 
last ending with an instrumental delivery 4 year* 
before. On September *6 1917 ahe was admitted 
— ^ of dysmenorrheea and pressure in the vagina 
_ m dilatation and curettage, erosion of 
urethral cyst trachelorrhaphy for deep tear into 


right parametrium, perineorrhaphy A month later 
the waa treated with radium and was aril after 6 
years Tbc photomicrographs were made from the 
trachelorrhaphy specimen which was diagnosed 
carcinoma r«t nXu This case has already been 
reported (3) 

Cast 6 (Figs ra and 13—Path 15457) Mrs. 
J M., aged 37 years Pregnancies 3 the lait, 
ending with a premature labor at 7 months, 4 years 
before admission Complaint* profuse leucorrhrea, 
5 years lower abdominal soreness and badachc 
worse with menstruation, 6 months bloody dis¬ 
charge 1 month* Operation, April :i 1937 
dilatation and curettage, biopsy and cant erica two 
of the cei tit, supravaginal hjsterectomy for 
chronic pelvic Inflammation, appendectomy Path¬ 
ological report proliferating encwmetnuiu, fibromy 
oma, foil units r salpingitis, chronic ovaritis, chronic 
appendicitis, chrome cerriati* Because of recurrent 
■tabling, the patient was erammed under an 
anesthetic on January 3 1918 There waa no 
cerrlaU erosion and the os appeared normal Three 
soft, red, bleeding ukera without raised edges, all 
less than 1 centimeter m diameter and all leas than 
1 centimeter from the eeternal os, mere excised and 
■based the c h a racteristic! depicted in the photo¬ 
micrograph* The patient waa well when examined 
5 years and 10 months after treatment with radium 
Careful reexamination of tbc sped mens removed 
at the first operation failed to reveal any evidence of 
beginning tumor although It would seem that there 
must have been incipient cancer at that time which 
was missed by the baopay This case hat been 
reported (j) 
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Fig g Practically normal noinmt rrxtly 
Ht Lid* Caranoms im ttlu on tl»r right Not* 
oJ round crib 

Ftf 10 Cue 5 Higher power of Figur* g 
Fig i Cue j Haft powte of F*or* 10 


Fig «j Fig 14 

n co the Irit Mus ol stjpaesl cefls 00 the right with dense dmxue 
:nlxjbon LalUronatwn arcood U 

F« ij Cue 6 Saper&ml atypical «ptklm nude 


mn m tfxtbdum 00 the boo 


Fig 14 Cue 7 Bull layer absent Poor diffeienba- 


rfaspfcy iuprantiail hysterectocm far chronic pefrie 
Inflammation The trachelorrhaphy finding* are 
dlnst-rated Patient wed 1 year* 4 month* liter radium 
treatment Pathologist 1 note "precanceroo* 

Can 10 (Fig* 11 and » 1 —Path 19900 ) Mr* 
LG aged t* year* Ilad had 10 fuD term dehrarle* 
She was admitted to the hospital on January *0 
193* became of intermittent Honing of * month* 
duration Became of acre re pulmonary tuberrulosb 
only cervical biopsy m performed and radium 
applied The ill nitration* ware taken from the 
biopsy aectiocj The patient was aHra wfth no 
evidence of cervical dbeas* t year 4 month* after 
tr eatment Pathologist ■ note chronic cerridta— 
atypical epithelium* 


Case « tugs *3 ana *4—Path *o»«5) Air* 
A JJ aged S3 yean Pregnancies 1 full term *3 
year* ptevlona to admission Ifeaopame had oc 
curredat the age of 48 Opera tton Junmyii 193* 
dilatation curettage and biopsy because of Weeding 
of 1 day’s duration The cervix appeared atrophied 
except for a small area of eroaltm on the poaterior 
lip One year and 6 months after treatment aith 
radium the patient was well 

Case 1* (Figs *5 and 16 —Path 10067 ) Air* 
AQ aged 51 year*. Pregnancies 8 full-term 1 
abortion Complaints were those of prolapse no 
abnormal flow or discharge Operation, Jnly *3, 
193* consisted In dilatation and curettage/bDaferal 
trachelorrhaphy anterior cnlpoirhaphy poineor 



Fig 15 Cue 8 Thu may be an atypical hyperkeratoals. 
bat the poor haul layer the variability of the cells, ana 
the chronic Inflammation point more toward early malig¬ 
nancy espec ia lly after considering the foil owing fflostra 
tloca. 

Fig 16 Case 8 Higher power from Figure 15. 

Fa. 17 Case 8 Another area from the tame sections 
u Figures 15 and 16. At first glance this does not appear 
to be anythin* mare than a simple eroalon Under higher 
power (Fig 18) however there Is apparent excesalve and 
abnormal activity 

Fig. 18. Cue 8. High power from Figure 17 Frequent 
mitoses, pleamorphlsm, hyperchrotnatism 

Fig. 19 Case 9 On the left the epltbehom differentiates 
fairly well, although the basal layer n not dean cut _ The 
epithet!nm on the right showi all the characteristics of 
carcinoma except Invasion 

Fig. so Case 9 High power from Figure 19 
Fig. si Case ia. No basal layer almost no differenti¬ 
ation. Poaaibly beginning Invasion. 

Fig si Case 10 High power from Figure si 
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FI* *9. Case 14. No howl layer 
numerous mitoses, atypical cells with 
poor differentiation. 

Fig jo. Case 14. High power from 
Flaure 39 

FT* 31 Case 15 No basal layer, 
marked inflammation and atypical 
cells, but only few mitoses. 

Fig 31 High power from Figure 31 
FI* 33 Case 16 Tbere Is a short 
stretch of normal eplthehum In the 
lower left comer Chronic I n flam mi 
tlon and early Invasion are apparent 
Fig 34 Case 16 There is no basal 
layer The cells differentiate poorly 
llitown are present. 


bad gone to term 20 yean before admission. Be¬ 
tween December 1931 and March 6 1933 the 
date of operation she had been seen often because 
of slight menstrual Irregularities and a small fibroid 
uterus There was some cervical erosion which 
healed well after mild cauterizing Menorrhagia 
and lower abdominal pain made It advisable to 
operate. Complete hysterectomy was performed 
The routine section of the cervix happened to show 
the lesion depicted In the photomicrographs 
Pathologist s note no Invasion—active epithe¬ 
lium. 

Case 15 (Figs. 31 and 32—Path. 8423 ) Mrs. 
IIC aged 34 years. Pregnancies 3 the last, 15 
years ago Operation, May *0 1919 dilatation and 
curettage trachelorrhaphy, supravaginal hyster 

ectomy for chronic pelvic Inflammation The section 


from the cervix was diagnosed chronic cervidtls. 
In December 1931, 12 years and 6 months after the 
above operation the patient appeared at another 
Boston hospital because of a bloody vaginal dis¬ 
charge of 3 weeka duration Biopsy showed 
epidermoid carcinoma grade II Six months after 
Irradiation she was apparently well with no evidence 
of recurrence. The accompanying photomicrographs 
were made from the original trachelorrhaphi sec 
tlon, which has recently been re-examined and sub¬ 
mitted to others for opinion All agree that It is 
‘most suspicious of early malignancy despite the 
fact that cancer was not evident clinically until over 
11 yesta had passed. Since It seems Impossible for 
cancer to be present so Ion* before giving symptoms 
it is conceivable that trachelorrhaphy removed the 
lesion and that another cancer developed subse 
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attend) On the other hand. It could be argued that 
I hit letfcm m not malignant We have committed 
oursclrea to a dlagnaaii of very early cancer In til* 
imtance after ctmiideTable hedutmc Thia cue U 
bang reported by Dr R. L Petne in a *ene» of 
anpraragmai hmerectomret (3) 

Cast 16 (fig* 33 and 34—Path- 14565) Mr* 

ES *5 rear* old She had had s children, the but 
1 reari before admiuwn At operation, February 
16 r537—cElatatioo and curettage, caotcruation of 
the cervix, txlatera] trachelorrhaphy intenor 
coiporThaphy penfletwrhapfav I> ua of peritoneil 
adhesion*, right iaipingo-oopborectornr appeo 
dectomj, cnpemxm—tubemikwis ulmngiti* war 
found, Cocvakacer.ce an complicated tr\ a amus 
in the abdommal wound which did not fceai until 
q months after operation Tbe ill ultra turns are 
taken from a aectfon o! tbe cervical ipenmms 1\ e 
conildered tbe lesion malignant but because of the 
patient ■ coocbLkm and out of deference to tbe 
opinion of a consulting pathologist who unequivo¬ 
cally diagnosed the *00011100 chronic endocematis, 
tbe patient s term reed red no further treatment 
She then failed to respond to follow up letters and 
was lost It has recently been discovered that the 
underwent compiete b\ at erect 01m on April 1 1933 
for cancer of tbe cervix, 6 yean and 1 month after 
trachelorrhaphy and died of the disease m Septem¬ 
ber. 1033 Tbe dmical diagnosis was confirmed by 
pathological e ra m ini Pom 

In 5 of the 16 cases ated malignancy was 
suspected before operation—in 4 instance* 
because of abnormal flowing and once because 
of leucorrhcea after the menopause The gross 
appearance of the cervices, with but one 
exception (Ca*e 6) did not suggest the pos¬ 
sibility of cancer any more than the average 
parous cervix In reviewing the records of 
the cases ated it is interesting to note that 
g were found to have chrome pelvic mflam 


mation Another had tuberculous pelvic in 
flammatiop Three other interesting points 
are observed First, the large number of 
pregnancies that 3 of the younger patients 
had (6 before the age of 27 5 before the age 
of 27 and 10 before the age of 3*) second 
tbe long intervals between pregnane, and the 
finding of the above lesions (over 5 yean in 
11 case* over 10 years rn 8 cases) and 
third, the long intervals between the finding 
of early lesions and the appearance of cancer 
dinkallj (Cases 1 2 16 and (?) 15) 

Summary 

Sixteen cases that have been outhned 
and illustrated »how in our opinion vei> 
earl) malignant lesions of the cervix The) 
are presented not only in corroboration of 
Schiller s work but also because they are 
such a* ma\ fail to be considered seriously by 
those not constantly studying gynecological 
patholog) 

We art grateful to Dr W \\ Bojd, Dr S C Cm rt, 
and Mr Rjrhard W St Our for thru pbotouncTogn pin 
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CLINICAL MANIFESTATIONS OF THE CHROMAFFIN CELL TUMORS 
ARISING FROM THE SUPRARENAL MEDULLA 

Suprarenal Sympathetic Syndrome 
A ELMER BELT M A M FACS Los Ajcoele*. Cautokxu 
TRACY O POWELL, M D Sut Fiancuco Cautojlsia 


I N tie consideration of tie syndromes pro¬ 
duced by certain lesions of tie suprarenal 
glands little or no attention has been 
given to tie clinical states associated with the 
chromaffin cell tumors The literature regard 
mg these tumors Is mostly foreign and the 
contributions have been chiefly from the 
pathological point of view These neoplasms 
have been generally viewed as being extremely 
rare and of little clinical significance It is 
the purpose of this paper to present first, a 
complex group of signs and symptoms asso¬ 
ciated clinically with the pheochrome tumors 
of the suprarenal medulla, second the report 
of a case illustrating the syndrome third a 
detailed analysis of the reported cases together 
with the facts of clinical importance related 
to them 

THE SYNDROME 

The stimulus for this stud) of the clinical 
svndrome associated with the pheochromo- 
cytomata of the suprarenal medulla was mi 
tiated by our failure to mate a correct clinical 
diagnosis m a patient who presented an ex 
traordmaril) dramatic group of signs and 
symptoms which went uninterpreted until 
alter the necrops) when the diagnosis was 
established Even after the necrops), the 
pathological diagnosis was made with con 
siderable stud) It was for these reasons that 
we began an intensive review of the medical 
literature relating to these tumors We found 
that in a majority of the reported cases m 
which complete histones and physical exami 
nations were given the patients manifested 
signs and symptoms indicating an instability 
of the sympathetic nervous system, often m 
eluding paroxysmal s\mpalhchcolonia Chief 
among these signs and symptoms were 
Hypertension or paroxysmal hypertension, gly¬ 
cosuria and periodic attacks of tachycardia r as 
oconstnction and vasodilatation of the periph 


eral vessels, as shown b) pallor followed b) 
flushing of the skin headaches, nausea, vomit 
tng nervous manifestations with sensations of 
constnction m the epigastrium, dyspnoea 
suffocation, or choking When subjected to 
surgical procedures these patients, with few 
exceptions, manifested an unusual suscepti 
bilily to shock Pulmonary oedema and hyper 
trophy of the heart were the most frequent 
associated pathological findings The deep 
seated site of the organ involved makes the 
dun cal perception of the tumor, which acts as 
the causative lesion, a variable finding de 
pending upon the size of the tumor and the 
thoroughness of the physical examination 

CASE REPORT 

A Jewish woman aged 45 } can referred b> Dr 
Carl Conn of Los Angeles, entered the Hollywood 
Hospital with the following complaint* For the last 
a yean the had bad frequent attack* of nausea, 
vomiting di m n ess palpitation of the heart, pro- 
fuse perspiration pallor then flushing of the skin 
followed by severe headaches. These attack* most 
often occurred when the patient first arose in the 
morning The> also occurred uneipectedl\ during 
the day T*o week* previously Dr Conn had dis¬ 
covered a mas* In the right upper quadrant of the 
abdomen. The patient had never noted pain In the 
region of thla mass. 

Seven years previously she had been operated 
upon by Dr Conn for a fibromyoma of the uterus 
which was removed. At that time the dismissal 
note indicated that when the patient left the hos¬ 
pital she was apprehensive about her heart because 
of a slight palpitation. The blood pressure was 
140/78 millimeter* mercury There were no palpable 
masses in her abdomen 

Physical exami nation revealed the following The 
general appearance was that of a normal woman of 
her stated age. There were visible pulsations of the 
large vessels of the neck. A blowing systolic mur 
mar was present heard best in the aortic area. The 
blood pressure was 170/30 millimeters mercury and 
the pulse rate was qo The temperature range 
throughout 48 hours observation did not van from 
normal There was a rounded smooth slightly 
movable. Arm mass In the right flank, palpable and 
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nnble al*o Thu m**t appeared to be about tbe 
me of a Urge grapefruit 

CratcucopK exxmmatioc »n made and ureteral 
catheter* paaaed without difficulty to both kidnev 
pelve* (Fig i) Lnne ipeament wera obtained 
from each tide Prtiogramj were made which 
*hor,ed the right kiane> to be pto*ed and rotated 
through 90 degree* with an enlarged pelvu (Ft* t) 
There »M an ovoid thadon at the outer border of 
tbe kidney parenchyma m the roentgen rdate Fol 
lowing the cjitoacopic examination the patient 
revealed an unusual degree of weakness and perv 
pired pTofusdi 

Roentgenological rummtlion of akafl cheat, and 
bone* thowed do evidence of mrtaatuu or other 
abnormalilie* Lrmalvm mealed glvcoauna oe>e 
plot, and a trace of alfcnmio Phenolaufpbonephtha 
ion eflminabou wai 15 per cent right, and *0 per 
cent left, tars mmute* after mtravenoui injection 
Gram 1 itam of tbe urine from both kidney pd\ e* 
revealed do abnormal cellular dementi and cnltura 
abated 00 growth The blood cwrot *11 erytb- 
rocj te» S. 55 0 . 000 white cefli io^t» with 74 per cent 
polyro oTphoDP clean hwmoglobcn 87 per cent 

A tentatlre diagnod* of hyperoephrom* a a* 
made and It wit decided to make a eurrteal explora 
tion of tbe right kidney region Accordingly on the 
rooming of Ortober ij, 1931 the patient *11 given 
grain of epbedrine bypodenmcally and taken to 
the operating room where a aptnal antithetic «u 
given cling 150 milligram* of Deocaroe The patient 
wa* placed 00 ber left aide in tbe overhand rwim- 
ming position and the kidney “Eft" wa* raised- She 


Immediately became aaben In color and covered with 
•weat She was ratenady nauaeated and vomited 
for aeverml minute* Tbe blood pressure wa* taken 
it once and systolic reading* above 300 millimeter* 
mercury the npper limit of the injlmment * caUbra 
don were recorded (Tig 3) With the manometric 
reading at 300 millimeter* mercury pulsation* amid 
at ill be loudly heard over tbe brachial artery below 
the cuB of the blood pressure matrument The 
dn 11ohc reading wa* 140 miUtmeten mercury No 
inmaxm *aa made and the patient *1* returned to 
her room The pulse «as then rapid and weak, her 
hind* were cola and clammy, the wai conioou*, 
coughing and expect ora ting brown raucu* The 
temperature wa* 101 6 de g r eet F pultc 135 rapt- 
radon 35 

Tao hour* later the blood pressure wat 130/ito 
miTlim eten m er c u ry palae rate 118 and a alight 
exophthalmos wat noted kt ti noon tbe blood 
pressure had fallen to 180/1 to miHlmetera mercury 
The pulie wat 131 and tbe patient vomited brown 
ah Quid flecked wi\h bright blood The body and 
face were very warm and in tensely red At i^o 
p m the chest wa* full of rile* and a bilateral nyi- 
tagrout wat observed The patient complained of 
dirnne** At 4 00 pm the electrocardiogram 
ihowcd a cam tachycardia with a pultc of 140 The 
blood protore wat 130/80 mOhmetcr* mercury 
The blood pressure then gradually fcO and wat 
obaetx ed to be 1*0/90 mfl hm etera mercury at 9 00 
that ev eni ng Tbe urn* output wat only 350 cubic 
centimeter* In thi* it hour period notwithstanding 
the adnnniatratwn of intravenous glucose. Tbe 
following morning when the temperature wat 104 
degree* F the arterial tension bad become *00/95 
millimeter* mercury Tbe pultc rate wa* ito Dvr 
mg the following day tbe patient suffered from a 
tevere attack of pulmooary (edema Cyaaorit 
gradually became more in evidence Nauaea and 
vomiting persisted The blood pressure fluctuated 
but gradually fell Late In tbe evening her con 
ditioo grew much worse the abdomen became dis¬ 
tended, temperature iod 4 degrees F pvbe weak, 
respirations labored Sbc became coma tot*. Early 
tbe following morning the temperature had riien to 
107 degr ee! F the pulie wat barely perceptible at 
tbe wntt, and tbe patient a long* and mouth wera 
filled with mu cut The patient expired at 7 jo 1 m 
Necropay waa performed at 0 am by Dr V L 
Andrew*, pathologist of tbe itoOywood Hospital. 

\ctrtpsy rrftri The body waa that of a well 
developed and well ooomhed white female whose 
tppsrent mge wai 45 year* The ikln wat white and 
toft Tbe distribution of hair wat normal Tbe 
thyroid waa congested but normal in aixe. Tbe 
lungt were dark colored and crepitant Cut lection 
showed congestion scattered fuemorrhage*, and / 
cedema The heart mnaculatnre wat firm, dark 
colored, and hyperthrophied Tbe blood veateli 
wera everywhere toft and dastte The Dver wat 
dark colored Its cut teetkm revealed mmute scat 
tered haanc urbag ea There was present a generalised 
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cloudy swelling which obscured the lobulations 
Except for the absence of the uterus the rest of the 
abdominal contents showed no deviation from nor 
mal. When the calvarium was opened the meninges 
were found to be dry Section revealed no abnor 
mality of the brain tissue. The pituitary body was 
normal The right kidney was pushed forward 
outward and downward by a mass above and be¬ 
hind it This kidney was smaller than no rmal. 
The pelvis held 25 cubic centimeters The kidney 
tissue was compressed and showed cloudy swell 
ing The ureter was dilated to twice its normal 
diameter in its upper third. There was no i nflam 
mation in the kidney tissue or pelvis. The mas* 
behind the right kidney replaced the right supra 
renal gland 

Tkt tumor It was an elongated fused mass of 
lobules which separated readily into two lobes 
(Fig 4) The upper lobe which occupied the pod 
ticm of the suprarenal gland measured 14 5 cent! 
meters by 8 centimeters by 6 centimeters. The 
lower lobe passed down behind the kidney pushing 
it forward and down It was very lobulsted ana 
measured 13 centimeters by 8 centimeters by 6 centi¬ 
meters. Both lobes were cralte cystic, A large 
amount of clotted and fluid blood was found in cys¬ 
tic cavities within the lower lobe. Section of the 
upper kibe showed some dotted blood in cvstlc 
cavities but here the tumor tissue was more solid 
and uniform. The growth itself had a beefy red 
color and was *oft One could not identify cortical 
tissue. The surface layers were a little firmer to 
palpation than were the deeper portions but they 
revealed no difference in color The entire mass was 
definitely delimited, shelling out readily from Its 
bed. The tumor did not invade any of the surround 
Ing tissues. A single artery and its accompanying 
van connected the kidney to the tumor mas* 
Three small arteries supplied the tumor from the 
renal artery and many others ran into It from the 
aorta and the neighboring vessels 

Microscopic report Sections of the thyroid gland 
ihowed almost complete destructions of the thyroid 
tissue which had been replaced by fibrou* and 
lymphoid tissue The blood vessels of the thyroid 
were prominent, large and deeply congested The 
left suprarenal was normal. There was no evidence 
of nephritis m either kidney 

Microscopic section of the tumor mass showed It 
to be made up of structures In gland formation In 
which the linin g ceils assumed a low cylindrical 
form (Fig 5) Basement membranes were every 
where Intact. In pltcei the formation was in long 
strands giving the Impression of cords of cells. 
There was no visible fibrous framework The pre¬ 
vailing type of cell considerably more dlfieren 
Hated than that ordinarily seen In the medulla. In 
the hematorj lln-eotln stained sections the cytoplasm 
of these large cells was pink and granular the nucleus 
oval and light staining (Fig 6) There was an abso¬ 
lute lack of mitotic figures Throughout the tumor 
msis were large blood spaces and cysts. 



Chemical examination A portion of the tumor was 
removed immediately and a quantitative chemical 
determination for epinephrine according to the 
method of Folrn Denis, and Cannon yidded 3 
grams of this drug to 100 grams of tissue. Numer 
ous color reactions were used as qualitative tests of 
this extract and were all confirmatory for epine 
phnne 1 

Pathological histological diagnosis Pheochromo- 
cytoma. This diagnosis was confirmed by Dr C F 
Geschickter of Baltimore and Dr W J Merle 
Scott of Rochester New York. 


SUMMARY OF CASE 

The patient was a middle aged woman with 
a large retroperitoneal tumor thought to be 
an hypernephroma. Her dm!cal story was 
misinterpreted as being neurotic or cbmac 
teric manifestations It is now revealed to 
have been a very characteristic and significant 
history of paroxysmal sympatheticotonm. A 
surgical exploration was planned. A spinal 
anaesthetic was given but no surgical incision 
was made From the time the patient entered 

cfac nuol dcttraunauoci wct currlri c*t by Hafl. 

du * ct *°° ot Dr V L u* 
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Blood rrt-wora Tempera ten 

Pul*e -Rewprratjon 

tig 3 Chart ihcraci* ftrctuaticm <rf Wood prcMOTC, 
temperatmrt, pul* *rvJ rrapiraltoo Arrow mdtatra the 
time erf the patient • entrance to fulfilj 


the operating room until her death the extraor 
dinary succession of event* which took place 
could not be explained upon the bail* of any 
syndrome known to us. 

At necropsy a large cystic chromaffin cell 
tumor weighing 1000 grama waa found replac 
ing the right suprarenal gland (Fig 7) Sub¬ 
sequent quantitative chemical analysis of a 
portion of the tumor proved it to contain the 
enormous quantity of over a gram* of adrena 
lln per 100 gram* of tissue 

DEVELOPMENTAL ANA TO MV 

TTie nature of these neoplasm* may be 
better understood by brief!} considering the 
embryological development of the suprarenal 
gland* These gland* are developed from two 
lource* Their cortical portion U derived from 
the woodenn The medulla is ectodermal in 
origin since it i* derived from ganglions of the 
sympathetic *y*tem 

The developing ganglions become differen 
tiated either into the sympathoblast* of the 
sympathetic system or into the pheochromo- 
bkists of the chromaffin *ystem Sympatho¬ 
blasts develop Into ganglion cells. Pheo- 
chromo Waits are destined to give rise to the 


pheochroroocytes, known also as chromaffin 
cells This may be expressed diagrammaticaDy 

Nr arpcctotkrm erf tbc neural cm l 

^ (“Srnipalbrtje fomatne 

PnMn c crf U m 

I Neurocyte* (Kohn) 

I t Pbeochrotae d e m enti 


Sy mpathetic nrten 
SyrspatholhLsU 

i 

(HLnfl«t*i crCj 


Chromtlfip tyvttra 

~T“ 

rbeoc hnunofcUM* 

1 

Pbete hrwnocyte* 
(rii mmwITm cell*) 


The primitive pheochrome elements become 
separated from the ganghons and migrate to 
the region of the cortex subsequently aggre 
gating in its center In this migration sympa 
thoblast* also are earned along with these 
pheochrome cells and give rise to the ganglion 
cells within the gland Similarly Ft fa an 
interesting fact that *ome of the pheochrome 
cells become diverted from their course and 
instead of entering into the formation of the 
suprarenal medulla they become permanently 
associated with some of the prevertebral and 
peripheral sympathetic ganglions as small 
masses of accessory medullar} tissue. To 
these Kohn gave the terra para ganglions. 

The pheochro mo blasts in the suprarenal 
medulla as well as those within the para 
ganghons probably do not become fina l! ) 
differentiated Into the mature pheochromo- 
cytes until after birth At this time these 
cells which are now mature undergo a chem¬ 
ical change which makes them assume a brown 
color when treated with chrome salts, such as 
potassium bichromate Hence these cdfa are 
called chromaffin or pheochrome cells No 
other tissue In the entire scale of animal life 
gives this reaction It fa these specific cells 
which produce adrenalin The chromaffin 
system consists of these cells located in the 
medulla and m the para ganglionic tissue. 
That tumors may arise from these cells is now 
well established Former!} these tumors were 
described by various names via sarcoma, 
angiosarcoma, perithelioma, carcinom* et 
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cetera, until Alexais and Peyron in 1908, de¬ 
scribed a chromaffin cell tumor originating 
from a paraganglioma m the sacrococcygeal 
region and gave the name paraganglioma to 
all such tumors wherever they are found 
Pick, however, m 1912, called attention to 
the fact that these tumors should be named 
after the predominating type of cell namely 
the pheochromocyte He suggested that these 
tumors arising from the suprarenal medulla 
itself should be called pheochromocytomata 
and that the term paraganglioma should be 
reserved for those arising outside the main 
gland, that is, from the para ganglions 

CLINICAL ANALYSIS OF REPORTED CASES 

We have reviewed the reports of 60 cases 
which have been considered by various 
authors to have been chromaffin cell tumors 
arising from the suprarenal medulla One 
case however of extra suprarenal pheo- 
chrome tumor (paraganglioma) is included in 
this review due to its location in the adjacent 
area, the slxe of the tumor, and the significant 
clinical report There were 8 cases which 
were either malignant as shown by metas- 
tases, or were associated with definite mallg 
nancy m other organs (Table II) In the 
majority of these cases which showed malig 
nant neoplastic growth, no dim cal information 
was given but merely the pathological report 
of the necropsy findings Five of the eariy 
reported cases (Frankel Periey Berdez, 
Robert, Manasse—1893) which have been 
considered by certain authors to have been 
pheochrome tumors do not m our opinion, 
contain suffident evidence definitely to estab¬ 
lish their identity There were 6 cases men 
tioned in the literature on which no data were 
presented Nineteen of the remaining cases 
did not have dimcal histones and physical 
examinations m their reports (Table I) 

< There were only 23 cases of benign chrom affi n 
cell tumors of the suprarenal medulla with 
chmcal histones and examinations reported 
In the literature Several of these case reports 
ore extremely bnef and may be conveniently 
presented m tabular form (Table III) The 
majontj of this group showed definite evi 
deuces of instability of the sympathetic 
nervous system A few, however, with detailed 



Fig 4* Photograph of phcochromocytonia replacing the 
right *uprsrrnal gland. 

reports, were overshadowed by complications 
and no condusions regarding the dimcal man 
ifestations could be drawn 
We have summarized some of the most 
typical cases In detail due to their importance 
m evaluating the dimcal manifestations asso¬ 
ciated with the pheochromocytomata 
Labbe, Tin el, and Doumer 1922, deserve 
the credit for reporting a classic case m which 
the complete dimcal and pathological obser 
vabons were recorded in detail, thereby con 
tnbuting the first case which may be used as a 
basis for a study of the typical clinical states 
manifested by the chromaffin cell tumors 

Case i Mme, L, aged 18 yean complained of 
attacks of nausea and vomiting followed by 
acteriitic nervous manifestations, which had re 
curred at Irregular interval! for several months 
These attacks had gradually become more excessive, 
recurring three or four tunes a week, often when the 
patient first awoke, or soon after breakfast, but also 
at other times during the dsy There was no pain 
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Ft* S tow power pbntom»cTQ*riph U lulnot 


with the attacks Tbe Attack began u a general 
malaise coldness, ti n gli n g of the extremities face 
becoming pale, appearance of vaso«m*tnct*oo of 
hand* and feet and a feeling of a cocstnctwo m tbe 
epigastrium aiih nauaea followed by vomiting Tbe 
heart rate became accelerated into a severe taeby 
cardia which wma followed by vasodilatation of the 
face, neck and cheat aith pro fine perapiratioc Tbe 
a Irani tie* acre cool and tbe patient «n evanoaed 
During the attack the unne wa* suppressed bat the 
secretion reoccurred a lew hours later Physical 
e ii mm stwc revealed a paroxysmal hypertension 
which varied from day to day and from boor to 
hour The ayatoiic pressure would range from 1S0, 
170, »6o millimeter* meraur down to 160, 140, 130 
113 mfTl imeter* mercury T»o reading* outside of 
the attack* were 150 and too milli meter* mercury 
The patient »ooo developed a persistent glycosuria 
Tbe oculocardiac reflex w*i accentuated She wa* 
dismissed from the hospital aith a diagonal* of 
either noa-goitnxn hyperthyroidism or a aeuro- 
cirdilatory mand at* tion However *he returned 
1 month* later with an acute attack of pulmonary 
certrmi The pati ent itated that during the interval 
the attacks had increased in severity and in fre¬ 
quency occurring nearly erery day Intermittent 
fever now persisted from 35 j degree* C to 40 
degrees C rarely a* low 11 jj degrees C During 
her atay In the hospital *he had threa at tack* ol 
pulmonary cedema She died in a » e r eie paroxysmal 
attack with acute pulmooary cedema. 

NtcrtfiT The heart » rfrfied 340 gram*. It a a* 
apparently normal Tbe lungs were filled alth 
fluid and the Ever showed small islet* of hsemor 
rbages Tbe kidn ey* ap peared norma^ and 00 »ec 
tlon no trace of sderoafs or glomerular lesion* could 


bo found Thyroid and ovarie* appeared normal In 
the fro**, but microscopic study of the thyroid 
gland thoaed cDcuiderible evidence of hvperaccre- 
ticm—Locraue m volum* of cofloid material and 
in create in number of vedde* The left suprarenal 
was replaced by a tumor the al« of a small orange. 
Histological diagnosis a as paragangUoioa of the 
suprarenal medulla 

Mayo 1927 reported an extra suprarenal 
pheoenrotne tumor (paraganglioma) which 
was auccetsfuJly removed at operation 

Case* A soman, aged 30 jeara, suffered inter 
mittently from peculiar acute attack# character 
ued by the sudden onset of discomfort In the pet 
cordium, headache, generalised pallor cold and 
clammy skin and a pecuIUr choking aentatloo fol- 
lowed by nausea ana vomiting Cough frequently 
occurred during the attack with expectoration of 
frothy wliva frequently tinged with blood and #*»- 
dated with sign* of pulmonary cedema. Obaerva 
don and study showed that these attack* were in 
the nature of intermittent paroxysmal hypertension 
(tbe systolic blood pressure often exceeded 300 mdlJ 
meters mercury and ibo millimeter*mercury diasto¬ 
lic) that they acre attended by generalleed vaso¬ 
constriction or a spasm, a* evidenced by paBoc of 
tbe akin and complete obliteration of capUlaries of 
the nail folds dunng attacks Exploratory operation 
revealed An oval masa (about 6 by a cent]meters) 
ntuated retroperitoneaEy behind the tail of tbe 

ncreas on toe mesial side of the left kidney tod 

pinging again it its upper pofc " The tumor was 
tucccMfully removal In a recent communication 
the patient is reported to ha vs been fre* from symp¬ 
toms to date Tbe pathological diagnoais at that 
time was “malignant biaatoma" but subsequent 
studies by Dr klacarty and others, have caused 
this tumor to bo regarded as a pheochrome tumor 
analog from tbe chromaffin system (paraganglioma) 
Through the kindness of Dr llayo we had tbe oppor¬ 
tunity of studying section* of this tumor in coflabo- 
ratton with DtaTv L Andrews and Bran Zeller 
and Uammack, pathologist* 

This highly Interesting case of Dr C R 
Mayo is again a typical case of the suprare 
nil sympathetic syndrome- In this case the 
author made the unique dim cal observation 
that the patient s entire clinical syndrome wxi 
in some way mediated through the sympc 
thetlc nervous system and that the causative 
lesion waa probably a tumor intimately con 
nected with this system. 

Rabin in 1929 reported a typical case of 
this syndrome and added a critical review of 
the Matokigical constitution and associated 
rllnif 1 conditions In 30 of the reported case*. 
11111 author stated that Outstanding in this 
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review is the large percentage of cases asso 
anted with hypertension and signs of vasomo¬ 
tor or autonomic instability The occurrence 
of hypertension at an early age, the inability 
of so many of these patients to withstand 
minor operative procedures and the sudden 
death without demonstrable cause in this case 
appear also to be more than simple coma 
deuces ” 

Case 3 A Polish womin. aged 45 jears, had been 
•offering for many yetrs from nervou* manifest* 
tioni similar to exophthalmic goiter These symp¬ 
toms nere hypertension palpitation tremor 
dyspnera on exertion cough, nausea vomiting and 
fever Physical examination revealed a blood pres 
sure which fluctuated from a 16 ayatolic 180 dias¬ 
tolic to 177 systolic and iaa diastolic m il li m eters 
mercury Finally meningeal signs developed and the 
patient died In coma Necropsy revealed an ad 
vanced hypertrophy of the heart generalised arterio¬ 
sclerosis, and a pheochromocytoma of the medulla 
of the right suprarenal gland- A delayed quantita 
tive chemical analysis of this tumor proved It to 
contain 1 5 milligrams of epinephrine per gram of 
tissue. The thyroid brain and meninges were nor 
mal The nght kidney on section showed no abnor 
mallty The left revealed a few lharply defined 
hemorrhagic areas within the cortex 

Vaquez, Donzclot and Geraudel 1929 de 
sen bed a typical case of the suprarenal sym 
pathetic syndrome” In which deep radiation 
was unsuccessful Though at first the pa 
tient’s symptoms greatly subsided they re¬ 
turned later more severe than ever Another 
fact of equal importance is that the attacks 
of hypertension which were at first intermit 
tent and paroxysmal finally developed into a 
permanent hypertension 

Case 4 A man aged 37 years, had been suffering 
from acute painful 'crises/ paroxysmal m charac 
ter Just as a complete physical examination bad 
been finished the patient suddenly declared, now 
my attack is beginning The whole body became 
suddenly pale and the face had a mournful appear 
ance. The pulse rate Increased rapidh from 70 to 
100 In a minute and the aortic second sound pre 
viocsly normal, became greath accentuated The 
sphygmomanometer had not been removed from 
the arm the pressure wai taken at once. It had 
missed from 140/80 to 300/80 millimeters mercury 
The height of the attack was reached in about j 
minutes when it began to decrease. During a si mi 
lar previous attack the patient had suffered a hem 
orrhage Into the retina of the right ej e, which caused 
a gross diminution in visual acuteness. He de¬ 
veloped an acute attack of pulmonary cedema with 



Fig 6 High power photomicrograph of pheoebroeoo- 
cytwna showing details of the cellular structure 


frothy sputum tinged with blood. These attacks 
incurred almost dally Following a particular^ 
violent attack, the patient often had an intense 
sialorrhea with epiphora, and also an albuminuria 
'The complete physical examination which was 
made several times outside of the attacks did not 
reveal the existence of any objective symptoms 
worthy of note. As the patient refused surgical 
exploration he was referred for radiological treat 
menti The result of Irradiation In the lumbar region 
was at first very gratifying but unfortunatel> the 
patient s attacks recurred after several month* with 
even greater seventy The hypertension which was 
at first paroxysmal had at this time become per 
manent (310/130 millimeters mercury) These at 
tacks sometimes Included painful abdominal colic 
similar to lead poisoning at other times the dis¬ 
comfort was confined to the thoracic region while 
often violent headache predominated. Finally the 
patient became completely bewildered agitated, 
and blind. He could not sleep had no appetite and 
had continual nausea and vomiting Soon the 
patient became comatose and died. Necropsj re 
vealed hypertrophj of the left ventricle of the heart 
and a cystic chromaffin cell tumor (7 by 6 b> 5 
centimeters) which was situated in the right supra 
renal gland 
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Fi* 7 Sagittal secUon erf tamo* showing cystic and 
aecrooc area* 

Shipley 1929 reported mother typical 
case of the suprarenal gympathcUc syn 
drome in which two operations were nec 
etsary to find and remove the tumor Not 
withstanding the fact that the patient suffered 
from severe shock and developed alarming 
respiratory symptoms, she survived the 
operations and was cured of her attacks 

Case j The patient »u a young woman, aged 
16 year*, who lor the past 10 years, had suffered 
with periodic vasomotor ittacLi charartcnxed by a 
hot flushed feeling m both arms fallowed by a sen¬ 
sation of tightness and compreaswo over the heart 
which would beat forcibly There was a feeling of 
difficulty in breathing and a swelling in the neck 
This was followed by nausea and often vomiting 
These attacks increased in violence and in fre¬ 
quency and severe ocopsial headache was an ra- 
ereaslngly troublesome symptom Between attacks 
the patient mas apparently perfectly normal with 
a blood pressure reading of 1 ro mill 1 metcn mercury 
systolic and 90 millim eten mercury diastolic. 

Elimination during the attack revealed a steadily 
In creasing hypertension which at one trroe went as 
high as sdo rr u Pun cten mercury systolic and be 
yood the point where the instrument would regis¬ 
ter ‘'During the height ol the attack: there was 
marked pulsation of the vessels of the neck, tbc 


jugulars were prominent, the head feet, knees, and 
nose were quite cod to tbc touch tbe face a little 
flushed, there was marked tremor of the hands, the 
respirations were shallow sod Increased to t6 and 
pulse rose gradually to 110 and fell to 76 with the 
fall of blood pressure 

The left suprarenal gland was explored and found 
normal but a tumor waa palpated in the right su¬ 
prarenal region Due to tbe Inability to remove this 
tumor through tbe ml rial Incmoo it was decided 
to dose the wound and to reopen tbe abdomen at a 
later dato 

Thirteen days liter tbe abdomen was reopened 
and a tumor was found replacing tbe right supra 
renal gland The tumor waa removed, the wound 
dosed, and the patient waa returned to her room 
quite shocked ' The blood pressure waa very low 
for several hours Sbe developed a well marked 
grayish cyanosis, and tbe respi ratio as were rapid 
sod shallow At the most critical period she spat up 
a small quantity of frothy sputum containing some 
bright red blood Finally these symptoms subsided 
but hex blood pressure remained krw ranging be 
tween 95 systolic 63 diastolic, and no systolic ind 
70 diastolic millimeters mercury Tbe patient re 
ported herself, 10 months later u entirely well and 
tree from attacks The pathological diagnosis o! the 
tumor was ‘paragangboma 0/ the suprarenal 
medulla It was found to contain an excessive 
amount of eptnephrine 

Labbe Vlollc and Axe rad 1930 described 
their excellent observation* on a clinical ense 
of ‘paroiyBmal sympatheticotoma which 
had been followed for 11 yean Finally at 
the agt of 39 the patient died from cerebral 
hemorrhage 

Casi 6 This patient had been evacuated from 
the battle front m 1918 with an Eneas thought to 
be chronic nephritis But from this time 00 the 
variations of his arterial ten swot held the attention 
of ha physicians, and caused a great deal of dis¬ 
cussion His blood p res s u re ordinarily around 160/ 
100 millnnetera mercury was subject at tiroes to 
parox ysma l attacks during which tbe systolic pres¬ 
sure increased to jjo joo mi H ma rt era mercury or 
even hlgbei These attacks began with a feeling of 
apprehension, pallor himnl eyes, and dilated 
pupils Then followed violent palpitations, with an 
increase of the ujual tachycardia, considerable 
cardiac Irritation, and increased arterial tencoc 
These attacks usually lasted for an hour and en d ed 
with sweating They were repeated at doae inter 
val», sometimes occurring twice In one day Tbe 
patient s urine contained some albumin, o 06 to o I* 
centimeter per liter and his aaotsemia was slightly 
Increased, 4.5 centimeters pier 1000 cubic centimeter* 
Finally evidences of a cerebral hjcmcnrhagc became 
manifest and tbe patient died in coma 

tftcnfsj Thtre waa a chromaffin cell tumor ol 
tbe right suprarenal body tbe stae of a small orange 
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TABLE II —CASES WITH MALIGNANT NEOPLASTIC TUMORS 



Additional pathological finding* mere Hnoor 
rhflpc erudite m long*, hypertrophic chlaUticD of 
the left vratnde of the heart, and chrome nephntia 
mith glomerular aderoara of mild degree 

Porter and Porter 1930 described another 
case or aaprarenal aympsthetic lyndrome 
in which surgical Intervention was successful 
In this case a clinical diagnosis of a probable 
chromaffin cell tumor was made purely on 
the basis of the clinical symptoms This 
diagnosis however was not confirmed by two 
pathologists at that time bat subsequent 
studies have undoubtedly established the 
diagnosis of pheochiomocytoma Dr*. Porter 
and Porter obligingly permitted us to study 
sections from this tumor in collaboration with 
Dr V L Andrews, 

Case 7 A man, aged 39 year*, complained of 
pe culiar attacks occurring apparently mithout 
reason at irregular interval* Gradually tbe patient 
noticed that by a**umlng certain po*don* be wu 
able to produce them at mill Within a few minute* 
after aborning the pod tin n the attack wu ushered 
fn by a peculiar tens*tion In hi* epigastrium IDi 
lyatobc Wood pressure would rbe from no to *00 


millimeter* mercury or more ml thin a period of 90 
aeconda Hi* heart mould derw down to about tj 
with an unusual, forcible beat, nf&dent to ihaie the 
bed or chair that ho mu occupying IQ* color mai 
a*hen and he ‘felt terrible A* the month* pa*»ed. 
mild renal degene ia tloci *fgn* gradually manlfeated 
t bemad re* In addition mild cardiac eralwmw- 
tnent wu noticed, »hom n by alight dyapnera on ever 
tion, occasional tendency to tachycardia folloming 
the “attack* and a iery greatly increased diu 
bflltv and dlacomfort following the period of hjpeT 
tenaloo Exploratory laparotomy rexealed A moT 
ahia retro peritoneal tumor above the Hrbt kidney 
The tumor maa removed mith little difficulty and 
without much hemorrhage Tbe patient wa* pat 
to bed in a rtate of aevere ihock, which in ipltc of 
active medication, continued for more than *4 houra 
The patient recovered home\cr and ha* been free 
from hi* *ymptom* up to the present time, 

ANALYSIS OI OTHUt REPORTED CASE 3 
Lararus and Ei ten berg 193a reported 1 
cates. One was aatodated with malignancy 
(Table U) The details of this cate have been 
more completely described in a later public* 
tion The other cate was that of a woman 
aged 58 In which the patient a symptoms 
were nil referable to tie genito-urinary tract 
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(sec Table HU) The history m this case did 
not show any evidence of the syndrome here 
described although careful observations were 
recorded 

Hick has recently reported a case which he 
describes as & “auprarenalin producing phe 
ochromocytoma of the suprarenal gland” 
(Table HI) The tumor, however, was extra 
suprarenal “attached to the left suprarenal 
gland by a short fibrous pedicle ” The micro¬ 
scopic diagnosis was “pheochromocytoma in 
the region of the left suprarenal gland ” 
According to Pick, this tumor would be 
classed as a paragangboma 

Other reported cases of benign chromaffin 
cell tumors unassociated with malignant neo¬ 
plastic growths did not contain dun cal his¬ 
tones and physical examinations In the 
literature these cases were found in patholog 
ical reports of necropsy findings and for that 
reason only the clinical diagnoses were given 
The essential Information in these cases can 
be given in tabular form No condusions, 
however, regarding the clinical symptomatol 
ogy can be inferred (Table I) 

The pheochromocytomata as has already 
been shown are benign tumors and do not 
give nse to metastases However it is prob¬ 
able that the more undifferentiated pheo- 
chromoblastJc type of cells may jpve rise to 
the rare malignant tumors sometimes called 
malignant pheochromocytoma ta The case 
of King illustrates this point The original 
suprarenal tumor showed cells which took the 
chromaffin reaction but the metastatic 
growths did not show this reaction with the 
exception of a few scattered cells The meta 
static cells also appeared to be much less 
differentiated in type than those showing the 
chromaffin reaction found in the original 
tumor For these malignant tumors the term 
pheochromoblastoma would probably be more 
appropriate 

The cases with malignant neoplastic growth 
as evidenced by metastases or associated with 
d efini te malignancy in other organs are given 
in tabular form None of these cases pre 
sen ted clinical symptoms resembling the syn 
drome here described (Table II) 

It is difficult to evaluate the reports of the 
earber cases of supposedly chro maffin cell 


tumors which were reported under a different 
histopathological diagnosis and m which 
neither histories nor physical examinations 
were available. In fact many of the cases 
which have been considered by certain authors 
to have been chromaffin cell tumors were 
doubtful even as to the pathological identity 
of the tumors. It is possible that one of the 
earliest cases of chromaffin cell tumor de¬ 
scribed was that of Frankel (1886) 

A young girl figed 18 years, who had been suffer 
ing from attacks of cardiac palpitation, anguish, 
dlixineu, and headache (these attacks usually 
lasted only a few minutes) finally developed weak 
neas, pulse ol high tension, vomiting albumin, a 
few casta in the urine, and frequent eputaxis. Death 
occurred suddenly in collapse. 

At the necropsy both kidneys appeared normal 
but there were hemorrhages m the renal pelves, 
the mucous membrane of the small Intestines, the 
media and adventitia of the pulmonary artery like¬ 
wise Into the endocardium and superficial musc ular 
layers of the left ventricle. Bilateral tumor* of the 
suprarenal glands were found. The tumor of the 
left suprarenal was about the slac of the fiat while 
that of the right was the size of a hazelnut The 
pathological diagnosis waa thought to be angio¬ 
sarcoma of the left suprarenal capsule and sarcoma 
of the right The description of the latter tumor 
convinced certain French authors (Axemar and 
Peyron) that it waa undoubtedly a chromaffin cell 
tumor 

Herxheimer mentions a case of Periey 
1890, who described a tumor which he called 
an angiosarcoma of the right suprarenal 
gland in a man aged 68 years Heriheimer 
believed that this was probably a chromaffin 
cell tumor 

Beni ex, 1892, described a tumor found 
accidentally at autopsy m a 70 year old man 
who had cued from pneumonia The tumor 
waa 3 5 centimeters bv 3 5 centimeters, firm 
consistency, brown color, and very vascular 
The mass was ovoid In shape and occupied 
the principal part of the nght suprarenal 
gland The author believed the tumor arose 
from the medulla of the gland Zeckwer con 
sidered it to be a pheochromocytoma 

Manasse, in 1893 described a dark brown 
tumor which waa found accidentally at 
autopsy in the left suprarenal gland of an 
“old*' woman who had died from tuberculosis. 
Rabin beheved that, this tumor showed the 
characteristics of a pheochromocytoma. 
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Robert, 1899, described a case, according 
to A remar, In which the patient was a male, 
aged 46 years, with arterial hypertension and 
a suprarenal tumor An attempt to remove 
the tumor surgically proved fatal to the 
patient The description of the pathological 
findings at autopsy convinced Pcyron and 
Azemar that this was also a case of pheo- 
chrome tumor of the suprarenal medulla 
A case mentioned by Neusser and Wiescl 
was that of Wlesel m 1909 The patient was a 
year old child with a chromaffin tumor of 
the suprarenal gland and advanced arten 
osclerosis identically similar to those pro 
duced expenmen tally by the Injection of 
epinephrine 

Bonn amour Doubrow, and Montegue men 
tioned a case of Graviar and Bernheim which 
was said to have been malignant 

Connor mentioned that he had seen 2 cases 
Ewing stated in his textbook that he had 
seen a case Geschickter m a personal com 
mum cation stated that he had seen sections 
from a case which showed metastases to bones 
Pheochrome tumors are known to occur in 
animals Several Interesting pathological stud 
ies upon these tumora found in animals have 
been recently reported 

DEDUCTIONS 

Although the incidence of the phcochromo- 
cytomata is relatively rare it may be that 
when the attention of the profession is directed 
to them their ranty may be more apparent 
than real No doubt many of these cases of 
pheochromocytomata have been diagnosed 
incorrectly from the histopathological view 
point. The Hint ml symptomatology plus the 
chromaffin reaction are material aids to the 
pathologist m arriving at the diagnosis. In 
regard to the chromaffin reaction, the tissues 
should be fixed in bichromate solution mime 
diately, for the reaction js destroyed b> other 
fixing solutions The quantitative chemical ex 
anima tion of the tumor tissue should be 
earned out immediately, due to the rapidity 
with which adrenalin oxidizes 
The close relationship that is known to 
exist between the suprarenal medulla and the 
thyroid gland is borne out in the study of 
these tumors Many of the patients' symp¬ 


toms were similar to those seen In hyper¬ 
thyroidism In fact several cases have been 
operated upon for goiter while many were 
shown to have had pathological changes m 
the thyroid gland at necropsy That the 
patients’ symptoms, however, were mdepend 
ent of abnormalities m the thyroid gland is 
shown by numerous cases m which were pres¬ 
ent the typical syndrome without demon 
5trable pathological lesions in these glands 
Another interesting fact is that the chromaffin 
tumors do not give rise to the clinical states 
known as the polyglandular syndrome m 
which there are somatic changes There were 
also no cases presenting a clinical similarity 
to those recently described by Dr Harvey 
Cushing as “pituitary basophilism ” The 
hypertension, glycosuna, weakness, and occa 
sional erythrremia were the only similar find 
mgs and these, as has already been seen m 
the case of chromaffin tumors, are a part 
of a generalized sympatheticotoma Whether 
these symptoms, m the cases of basophilic 
adenoma of the pituitary, are dependent upon 
an associated activity of the secondary en¬ 
docrine organs, such as the suprarenal med 
ullary sympathetic mechanism Is a matter of 
conjecture 

In the study of pheochrome tumors the 
question of possible hyperchromaffinism In 
the absence of a tumor of the medullary sub¬ 
stance, presented itself Recently there has 
been considerable evidence brought forward 
m favor of this possibility The similarity of 
the symptoms-complex of certain cases re 
centiy described as “non goiterous hyperthy 
roidism” to the “suprarenal sympathetic syn 
drome” here described lends further evidence 
for speculation as to the etiological factors 
involved in producing these clinical states 
Again there have been certain tumors of the 
suprarenal cortex described in the literature 
which have had signs and symptoms unex 
plained on the basis of the main lesion but 
could be more logically attributed to the 
definite hyperplasias of the chromaffin tissue 
found in those cases 

MECHANISM OF SYNDROME 

From the personal case presented and a 
majority of those cases here reviewed in which 
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there was sufficient clinical information it is 
obvious that there Is aasoaated with these 
benign suprarenal pheochrome tumors a def 
mite clinical syndrome. It would appear 
reasonable that there is a causal relationship 
between these tumors and the symptomatol 
ogy presented by the patients in whom they 
are found. Whatever the cause the symp¬ 
toms of these patients are undoubtedly pro¬ 
duced through the mechanism of the sympa 
thetlc nervous system 

The large quantity of epinephrine recovered 
from the tumor in our case together with the 
dim cal symptoms of the patient during life 
offers considerable evidence that cannot be 
discarded lightly m attempting to explain the 
mechanism by which these tumors produce an 
excessive tdmal&tion of the sympathetic nerve 
endings It is known that epinephrine stimu¬ 
lates the sympathetic nerves and produces a 
variety of effects dependent upon the function 
of the several structures supplied by the 
nerves. In sufficient dosage and under cer 
tain experimental conditions this drug has 
been shown to produce a sudden Increase in 
blood pressure glycosuria tachycardia vaso¬ 
constriction followed by vasodilatation of 
peripheral vessels a sensation of heat fever 
nausea vomiting exophthalmos diaphoresis, 
mydnaiig nervousness urinary suppression 
followed by polyima pulmonary oedema, 
shock and death haemorrhages into the liver 
lungs kidneys, mucosa of the gastro-intesti 
nal tract and the central nervous system 
hypertrophy of the heart and various vascular 
lesions 

It can be readily seen that it would be pos¬ 
sible to explain all the outstanding signs and 
symptoms, as well as the postmortem findings 
of these patients on the basts of the release 
into the blood stream of ex ce s siv e quantities 
of epinephrine 

"Hie contention that these tumor* are 
actively secreting and that the clinical states 
associated with them are in fact an ‘hyper 
adrenalaama has been maintained recently 
by numerous authors Chemical proof of this 
is lacking since present methods are not dell 
cate enough to demonstrate chemically an 
hyperadrennlrmla Ho w ever it Is dear that 
the syndrome is produced through the mech 


antsm of the sympathetic nervous system a 
system dosdy related deve]opmentally and 
functionally to the suprarenal medullary tis¬ 
sue the seat and origin of the pbeochromo- 
cytomata 

It was due to these facta that we chose to 
call the clinical states associated with medul 
lary pheochrome tumors the suprarenal sym 
pathetic syndrome m contradistinction to the 
suprarenal genital syndrome which Is asso¬ 
ciated with certain neoplasms of the cortical 
portion of these glands. 

BTTUHAET AND CONCLUSIONS 

1 A personal case of pheochromocytoma, 
the largest tumor of this type yet described 
in the literature, has been reported 

2 These tumor* arise from certain mature 
adult cells of the suprarenal medulla These 
specific cells assume a brown color when 
treated with chrome salts and for that reason 
are called chromaffin ceils or pheochromo- 
cytes It is these cells which produce ndrcna 
lin The terms used to designate the tumor* 
arising from the pheochromocytes are para 
gnnghomt and pheochromocytoma. The 
term pheochromocytoma Is preferable since 
It is descriptive of the predominating type 
of cell 

3 The available clinical facta associated 
with the pbeochromocytomata hare been 
brought together and summanjed In detafl. 

4. A comparison of all the other reported 
cases of pheochromocytoma in which clinical 
histories and physical examinations were 
given showed a striking similarity In sympto¬ 
matic and pathological data.. The typical 
dm leal features of this syndrome are Hyper 
tension or paroxysmal hypertension, glyco¬ 
suria evidences of instability of the sympa 
thetic nervous system such as perKxbc 
attacks of sym path eticotoma with tachytar 
dia and vasoconstriction followed by vasodl 
latatlcm as shown by pallor followed by flush¬ 
ing of the skin nausea vomiting headaches, 
nervous manifestations with sensations of con 
stnetion in the epigastrium, dyspneen, suffo¬ 
cation or choking attended by an increased 
susceptibility to shock and pulmonary cedema- 

5 Further analysis of these cases disclosed 
that the patients were all adults. There was 
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occurrence in both male and female about 
equal number The she of the tumor varied 
from 3 grams to 100 grams These tumors 
were benign and had a tendency to become 
cystic and undergo necrosis and htemorrhage 
When examined chemically they were shown 
to contain excessive quantities of adrenalin 

6 When surgical removal of the tumor was 
successful it completely relieved the patient 
of all signs and symptoms typical of this 
syndrome 

7 For the association of pheochromocy 
toma of the suprarenal medulla with clinical 
evidences of instability of the sympathetic 
nervous system we have chosen the descrip¬ 
tive term “suprarenal sympathetic syn 
drome " 
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E ARLY diagnosis and treatment is as 
important m osteomyelitis as m ap¬ 
pendicitis because in the former a 
policy of watchful waiting often leads to an 
unnecessarily extensive destruction of bone 
and sometimes even to loss of life As the 
earliest stages of osteomyelitis are understood 
rather imperfectly we have attempted 
through a cbmcopathological study of early 
cases, and by means of animal experiment a 
tion, to fill in the gaps m our knowledge of 
this subject 

One of the earliest pictures of acute oste 
omyelitis was given by Starr who stated 
“Infection starts in themetaphysisor diaphys¬ 
eal side of the epiphyseal line, It extends most 
easily along the epiphyseal line to the cortex 
and the periosteum, it readily and early strips 
the periosteum, with increasing tension as 
more pus is formed, with increased tension the 
infection probably spreads backward through 
the haverslan canals at various levels and m 
vades the medulla from the cortex giving this 
spotty character to the shaft infection ’ 
A somewhat different view of the develop¬ 
ment of acute osteomyelitis is advanced by 
When sky who advocates the “mechanistic 
theory ” He regards the necrosis of bone as 
the result of emboli which lodge m various 
vessels of the bone causing their thrombosis. 
He states further The various pathologic 
pictures that result depend upon the size of 
the plugged vessel the relative position of 
the plug the powers of vascular anastomosis 
the capabilities for development of collateral 
circulation In conjunction with the charac 
ter virulence etc. of bactena giving rise to 
the infection Thus he explains the involve 
ment of an entire bone as the result of the 
plugging of the mam nutnent artery and the 
necrosis of one half of the bone as caused b> 
a thrombosis of one of the two main branches 
of the nutnent artery Smaller areas of Infec 


tion are thought to result from the lodgement 
of bacterial emboli in smaller vessels 

EXPERIMENTS 

The study of operative material m acute 
osteomyelitis gives but a fragmentary view 
of an i nflamma tory process which has been 
going on for several days or even weeks For 
this reason we turned to a nim al expenmen 
tation to clarify the earliest pathological 
changes. Limited space permits only a state 
ment of the method used and a s umma ry of 
the results obtained 

METHOD 

An acute osteomyelitis was produced m 33 
rabbits by the insertion of a culture of Staphy 
loco ecus aureus through a hole drilled m the 
tibia near its upper end. The development of 
infection m the bone was followed by the 
daily recording of the animal's temperature 
and by weekly Y ray pictures The animals 
were lolled at vanous penods from 1 day to 6 
months following the operation It was pos¬ 
sible to make microscopic sections of the 
entire upper half of the tibia and thus to 
observe all the stages of infection and the de 
fense processes called forth 

RESULTS 

The changes which take place following the 
experimental introduction of infection into a 
long bone may be summarized in the follow 
ing mann er 

1 The blood vessels become engorged and 
the bactena are walled off by fibrin pus cells, 
macrophages and fatty tissue forming definite 
zones in the order named from within out 
ward (A , B, C, D, Fig 1) 

2 Newly formed bone (Involucrum) which 
appears after 1 week, comprises the outer shell 
of the defensive wall and also replaces ne 
erotic bone (E Fig 1) 
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covered with periosteum and lung o\er marrow 
which also Is free from infection Nearer the eplphya* 
eal line at A a pin filled haversian canal penetrate! 
the cortex and carries the infection outward from 
the cancellous bone to the subpen osteal region 
The opposite cortex at D shows numerous per 
fo ratio ns through which infection has passed with a 
resultant large subperiosteal abscess and stripping 
of the periosteum B pictures a wave of pus surging 
up the marrow cautj There is no defensive wall 
of granulation tissue between the Infected and nor 
mil marrow 

About two-thirds of the epiph> seal line has been 
destroyed bj the Infection the point of transition 
between the normal and diseased eprphv seal plate 
being shown at F The cartilage of the ankle joint 
remains Intact although the epiphysis is infiltrated 
with pus cell a In E the oil Immersion lens reveals 
large dumps of stapbvlococa scattered through the 
cancellous bone near the epiphyseal line at which 
point the Infection probablj first began to develop 

This child evident!) succumbed to an ov erw helm 
ing Infection to which little defense was offered In 
the absence of early drainage of the medullarv cav 
lty the Increasing pressure threw minj staphvlo- 
coan into the blood stream and produced an extreme 
toxemia. This case showed the usual origin of the 
Infection on the shaft side of the epiphyseal line 
followed by a perforation of the overhang cortex 
and the production of a subperiosteal abecess 

Case 1 This resembled the first case m se\ eral re 
spects R- M a boy 8 ) ears of age was seen 6 days 
after the onset of pain swelling and tenderness over 
the lower half of the left tlbm One week before 
these symptoms began the patient had received a 
deep laceration over the left knee which healed with 
out apparent Infection On entrv the patient s tem 
perature was 38 a degrees C ana his white cell count 
was 31 000 A blood culture taken on entrv showed 
Staphylococcus aureus. Roentgenograms of both 
tibia; 6 days after the onset of symptoms gave def 
Inlte evidence (rarefaction of cancellous bone) of an 
osteomyelitic process just above the distal epiphyseal 
Une of the left tibia 

An incision was made over the lower end 01 the 
left tibia opening into a large subperiosteal abscess. 
When the medullary cavity was drilled Into It was 
found to contain put under pressure and this was 
drained by removing a window of cortex 1 s Inches 
long and Inch wide A vaseline pack was Inserted 
and a cast was applied 

After an initial fall in temperature a daily awing 
to between 39 degrees C and 40 degrees C persisted 
for 1 week during which an abscess appeared over 
the upper end of the tibia. Following the drainage 
of this abscess, the temperature fell to normal, and 
the patient Improved steadily Four months later, 
large sequestra were removed from both ends of the 
tibia after which the wound filled In rapkilj with 
granulation tissue 

A microscopic examination of the piece of cortex 
removed at the first operation showed the extension 



Fig 4 Case J Roentgenogram of the distal two-thirds 
of tibia, 7 days after the onset of symptoms 


of an infected thrombus through a large haversian 
canal A culture and smear of the pus found at 
operation showed Staphylococcus aureus. Re-exam 
inatlon of the blood 5 days after operation Indicated 
the disappearance of this organism from the blood 
stream. 

Case 3 E. D a boj a } ears of age presented a 
similar picture 1 week after the onset of pain and 
swelling over the medial aspect of the lower third 
of the right leg These symptoms appeared a few 
dav s after a tore throat and fev er had oeen observed 
When first seen the patient appeared toxic, had a 
temperature of )o.a degrees C and showed a red 
dened swelling just above the right Internal malle¬ 
olus, Five days after the onset of symptoms 
roentgenograms of both legs, for comparison, 
showed two small areas of rarefaction in the lower 
end of the right tfbla just above the epiphyseal line 
(Fig 6) In this Illustration a slight rarefaction of 
the medullary cavity In Its distal Inch also was 
detected 

At operation a large subperiosteal abscess was 
found over the lower third of the tibia. The medul 
lurj cavdtj which contained pus under pressure 
was drained b> a window 1 Inch In length bj *4 Inch 
In width, a vaseline pack was Inserted and a cast 
was applied The patient t temperature dropped to 
normal In a few days and he left the hospital after 
todftjs. Three months later several seauestra were 
removed after which complete healing ol the wound 
occurred 
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Case 4 W B a boy 11 yean erf age, tu aero 9 
dAyi after the cruet of pain in the nfht ankle. One 
month eerier two boil* had appeared on tbc back 
of ha neck and had healed At entry localized 
rw rihn g. beat, redness, and tenderne* were noted 
over the lateral aspect of the ankle, the tempera 
tore mas 38 6 degree* C and the white cell errant 
15,ocx) An X my picture taken 10 days after the 
onset of symptoms showed an osteolytic pe occa a 
involving both the cortex and medulla of the distal 
s Inches of tbe right fibula, with a slight thickening 
of the rrreriymg periosteum 

Opera two at thi s tune revealed an abaee** which 
had lifted the periosteum from the anterolateral 
aspect of the low er fourth of the fibula This extent 
of fibula was saucenzed, the wound was packed 
with vaseQne same, and a cast was applied Healing 
occurred without tbe formation of sequestra 
Microscopic examination of tbe fragments removed 
at operation shewed dead spicules o( bone sat 
rounded by fibrous tiaaue winch was infiltrated with 
pus cdls, macronhages, and giant cell* Tbe inflam 
marioo extended to the epmhyseai line of tbe fibula 
A culture of tha pus showed Staphylococcus aureus. 


Case 5 T S a Japanese boy 14 years of age, 
entered the hospital complaining of pain swelling, 
and tenderness over the upper end of the left 
humerus of s days duration Eight days prior to 
entry the patient had had a furuncle orer the left 
knee Tbe white cdl count on entry was *1,000 and 
tbe temperature was 38 8 degrees C. A blood cul¬ 
ture showed Staphylococcus aureus Roentgeno¬ 
grams of both shoulders were negative except tor a 
ahght swelling of tbe soft parti oxer the left shoulder 
An operation was performed wltMn 1 hours of 
entry into the hospital and showed an abscess of 
redinh brown pus naif aummndmg the upper third 
of the left humenri on Its anteromedial aspect. 
When a hole was drilled through tbe cortex a wmflar 
type of pus was found within the medullary cavity 
A window 1 3 Inches long and Inch wide was made 
through the cortex on the anteromedial surface of 
the humerus, extending to within 1 Inch 0/ the upper 
epiphyses! line A vaseline pack, was Inserted loosdy 
Into this window and a spies cast was applied to 
Immobilize tha ahoolder to abduction The patient’s 
temperature fdl nearly to normal on the third day 
after operation, showed a secondary me to 408 
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Fig 6 Case x Roentgenograms of lower ends of both 
tlbfae, < day* after onset of osteomyelitis of right tibia 
There la an area of rarefaction juat abort the rpiphratal 
line, and decreased density of cancellous bone at the lower 
end of the right tibia. 

degree* C. on the fifth day gradually fell to normal 
on the tenth day and showed no further rise above 
normal Moderate drainage persisted until 3 months 
after the primary operation at which time three 
sequestra were removed and the upper humerus i\ as 
taucemed. After this the wound healed rapidly 

Microscopic sections of the window of bone re¬ 
moved at the primary operation a days after the 
onset of symptoms (Fig 7) show an enlargement of 
Haversian canals which provide* pathway* through 
the cortex along which tne infection passes outward 
from the medullary cavity to the subperiosteal 
region A small abscess Is seen to be stripping the 
periosteum from the cortex. The large number of 
red blood cells seen in the exudate doubtless accounts 
for its reddish tinge noted at operation and prob¬ 
ably is a characteristic of the earliest stage of osteo 
myelitis. 

Case 6 A girl aged 13 months entered the hospital 
because of ecxema involving the face and scalp 
Ten days later it was noticed that movements of 
the left shoulder were painful The temperature rose 
to 40 degrees C. at this time but gradually declined 
for 4 days The temperature then rose again and 
there was moderate swelling in the region of the left 
shoulder The X ray elimination of both shoulders 
8 daya after the onset of symptoms revealed a clear 
cut area of rar efacti on in the upper end of the shaft 
of the left humerus extending op to but not across, 
the epiphyseal line (Fig 8) 



Fig 7 Case 5. Photomicrograph of the upper end of 
the humerus, » days after the onset of osteomyelitis 
Medium m a gn i fi cation P Periosteum stripped from cor 
tex C by abscess A U Havtman canal through which 
infection peases outward from medullary cavity U 

An operation was performed on the following day 
through an anterolateral incision. No periosteal 
thickening or abscess was encountered. A drill in 
serted through the cortex, encountered a cavity, and 
a thick purulent fluid flowed out of the drill hole. 
This cavity was exposed fully by the removal of a 
window of cortex 1 inch long and one-fourth inch 
wide. A vaseline pack was Inserted but no cast was 
applied. The wound healed completely In 3 weeks, 
without the formation of sequestra. A culture from 
the pus encountered at operation gave a growth of 
Streptococcus hrmolyticos beta. 

REVIEW Or CASES 

From a review of this series of six cHniral 
cases, certa i n facts become evident In all 
cases but 1, there was a history of infection of 
the akin or of a sore throat from 1 week to 1 
month before the onset of the symptoms of 
osteomyelitis. Osteomyelitis usually begins 
in the shaft of a long bone, close to an epiphys¬ 
eal line The infection soon spreads outward 
through the have man canals of the cortex to 
form a subperiosteal abscess. This abscess 
rapidly lq creases in sue and lifts the perios¬ 
teum from a large area of bone. Climml 
signs of acute osteomyelitis become more obvi 
ous with the development of the subperiosteal 
abscess 
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\ my evidence of an osteomyelitic focus 
may be obtained os early as 5 days after the 
onset of symptoms, provided a roentgeno¬ 
gram of the normal extremity is taken for 
comparison One should took for an area of 
rarefaction In the shaft close to the epiphyseal 
line Thu is contrary to the usual teaching 
that the \ ray has no value In the diagnosis of 
acute osteomyelitis On the other hand one 
should not delay opera bon because the \ ray 
examination is negative. 

\ blood culture taken during the acute 
stage of osteomyelitis will be positive for 
Staphylococcus aureus In a large proportion 
of cases In fact the Infection in the bone 
must result from the presence of such organ 
urns in the blood Blood cultures taken a few 
days after drainage of the osteomyelitic cavity 
usually are negabve 

TREATMENT 

In acute osteomyelitis widely varying 
operabix procedures have been advocated 
ranging from the opening of the periosteum 
only m severe cases (Ochsner and Crilc) to 
the radical excision of a large extent of the 
shaft (Le Conte) Starr drilled several holes 
through the cortex dose to the epiphyseal line 
It is Robertson s practice to follow this drilling 
with the removal of a small window of cortex 
to expose the abscess when one is found A 
similar procedure is advocated by Bancroft on 
the basis of animal experimentation as he 
concluded that cortex which Is apparently 


dead may serve as the framework for a new 
shaft Bancroft prefers postoperative dakim 
ration of the wound 

A notable contribution to the treatment of 
osteomyelitis was made by Qrr as a result of 
his experience in the World War He secures 
adequate drainage by means of a window 
which completely exposes the infected portion 
of the medullary amty and the wound is held 

r by a vaseline pack The application of a 
ct cast immobilizes the limb in good poll 
tion thus resting the diseased part and pre 
venting contamination of the wound The 
entire dressing Is changed with aseptic tech 
nique when the odor becomes marked or a rise 
in temperature occurs The results obtained 
by the use of the foregoing method m the 
hands of many surgeons have proven to be 
very satisfactory 

CONCLUSIONS 

1 Osteomyelitis is an infection caused by 
Staphylococcus aureus which travels through 
the blood stream and localize* at the end of a 
long bone 

j Early symptoms are pain smelling local 
beat tenderness, a high fever and a high 
white cell count 

3 W ithin 5 to 7 days of the onset of symp¬ 
toms the \ ray may show a rarefaction of the 
cancellous bone near the epiphyseal line 
which Is apparent when compared with a film 
of the opposite side 

4 An operation should be performed os 
soon a* a diagnosis of probable osteomyelitis u 
made and should consist of drainage of the 
medullary cavity by means of a window 
removed from the cortex- The use of a vase¬ 
line pack and cast as advocated by Orr has 
proved very satisfactory although good 
results are obtained by Dakin s Irrigations 
or by the use of other frequently changed 
dressings 

5 In some cases a considerable portion of 
the shaft will separate as sequestra and will 
be surrounded by newly formed bone (Invohi 
crum) The removal of sequestra should be 
attempted only when sufficient Involucmro 
has formed to maintain the continuity of the 
bone, usually a or 3 months after the primary 
operation 
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THE SINGLE PYOGENIC LIVER ABSCESS 

A Stcd\ of Twenty Four Cases 1 

ROBERT E ROTHENBERG M D awd WILLIAM LINDER, M D 0 F.A (LS Btoosxrw New \o«k 


T HI S report is based upon the study of 
24 cases of single pyogenic liver abscess 
which have come to operation since 
1915 The purpose of this study is to empha 
size the fact that the single pyogenic liver 
abscess Is a definite recognizable, clinical enti 
ty with a hopeful prognosis following surgical 
intervention 


INCIDENCE 

It is not possible to give an estimate as to 
how frequently this condition occurs since 
there are probabl> many liver abscesses which 
never come either to operation or to autops> 
and the diagnosis is therefore often missed 
Of our 24 cases 17 were m males and 7 m 
females or a ratio of 2 5 to 1 Pyogenic liver 
abscess is most commonly seen in young or 
middle aged adults 8 of the 24 patients or 
one third the total number were between the 
ages of 40 and 50 years The youngest pa 
tient was 15 years old the oldest was 65 years 
of age Table I shows the age incidence 

TABLE I —AGE INCIDENCE 
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percentage of 45 8 Of the 13 cases m which 
organisms were found 3 showed Staphylo¬ 
coccus aureus, 2 were Staphylococcus alb us 2 
were streptococci 2 were Bacillus mucosus 
capsulatus 2 were unidentified gram posi 
tive bacilli, 1 was Bacillus coll and 1 was 
Bacillus pyocyaneus Eliason in reporting 
12 cases of liver abscess also found the sta 
phylococa streptococci Bacillus mucosus 
capsulatus and Bacillus coll to be the invad 
in£ organisms Alessandn states that the 
principal organisms found are the staphylo¬ 
cocci streptococci colon bacillus typhoid 
bacillus pneumococa and Bacillus pyocy 
aneus In this senes there are no instances 
of two organ isms being present in 1 case 
but the 2 cases which showed gram positive 
badlli may be examples of an anaerobic or 
gamsm accompanying some other bactenal 
invader No amoeba or parasites were found 
either in the abscess cavities or m the stools of 
any of the cases 

Table II shows how frequently each organ 
ism was found and also the number of pa 
tients who recovered It Is stnlang to note 
that most of the deaths (8 of 10) occurred in 
those cases from which no organism could be 
found 


TABLE II —INCIDENCE 


BACTERIOLOGY 

Elsberg and Giordano found stcnle pus in 
about 60 per cent of their cases. The pus 
from 11 of 24 cases in this group was sterile a 
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TABLE nr —MULTIPLE LIVER ABSCESS 



Blood cultures were taken in 14 of the 24 
cues and aD proved to be negative Thi» is 
in keeping with results obtained by most In 
vestigators 

PATBOOElfESIS AND PATHOLOOV 
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C*» N»Ul rt» tactw litrrml bct» rm noil 

ru t at f t i »bb rtuionoJ 

ladm iia4 br« aR*n« 
Lra ^ nit — ■ — i *rn ■ i4 vt4i lad 



The term single pyogenic liver abscess 15 
perhaps not entirely accurate since tbe ongl 
rul pathological process frequentlj consists of 
many small abscesses doaely clustered in one 
area which eventually conglomerate to form 
one Urge abscess, often multfloculated. Ac 
cording to Alestandn and others, the abscess 
occurs about h\e times more frequently m 
the right than in the left lobe and usually 
points to the dome of the liver All the ab¬ 
scesses id this senes were In the right lobe 18 
of them pointing to the dome Four local Lied 
m the lower part of the right lobe one was lo¬ 
cated in the middle antenor part of the right 
lobe and one other was on the inferior sor 
face Concerning the reason for tbe great 
predominance of nght over left lobe abscess, 
we refer the reader to the theones of S£r£ge 
Do mini a and others 

There are thought to be at least sue routes 
by which bactena or emboli may reach the 
liver and thus give me to abscess formation 
These are by way of tbe portal vein by way 
of the hepatic artery through tbe bQe ducts 
by direct extension, by way of the hepatic 
veins and through the lymph stream Most 
authors think that infected emboli which are 
earned Into the portal vein from foa of Infee 
tion located In the appendix stomach, duo- 
denum intestines, anal region and pelvic 
organs are the commonest cause of liver ab¬ 
scess. Fl iason has expressed the belief that 
suppuration of the appendix Is tbe cause of 


nearly 50 per cent of all lisrr abscesses Baltic 
claims that the outstanding cause Is throm 
bosis of the fntrahepatic portal vein as a result 
of focal infection or Infection In the gastro¬ 
intestinal viscera or pelvic and anal regions. 
Eliason also daims that when the hepatic 
artery is the portal of entry tbe abscesses are 
small multiple and diffuse. Beaver states 
that abscesses formed by bacteria which are 
carried into the liver via the hepatic artery 
are almost never found except when part of a 
general pyemic process. There is a rather 
general agreement m the literature that liver 
abscess as a result of infection through the 
lymph stream does not or rarely takes place. 
RHruger and Kaufmann state that occasional 
!y infected emboli from some focus m the head 
or neck will reach the liver by a process of 
retrograde embolism The embolus arises 
from some vein in the fceftd or neck and travels 
via the superior vena cava to tbe right auricle 
of the heart then to the inferior vena cava, 
and finally to tbe liver by way of the hepatic 
veins. Some liver abscesses undoubtedly do 
occur by direct extension from external 
wounds penetrating Into liver substance and 
some are definitely tbe result of infection In 
the gaD bladder with extension of the process 
through tbe bfle ducts into the liver 
The foregoing writers rarely make dlatinc 
tlon between the mode of origin and cause of 
multiple abscess of the liver and so called 
single or ‘pmnaiy” pyogenic liver abscess. 
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Scrutiny of the cases of single abscess in this 
senes shows that the mode of ongin or the 
etiological factor is known with a fair degree 
of certainty in only 3 of the 34 cases, whereas 
the etiological factor in a senes of 14 cases of 
multiple liver abscess 1 (which came to autop¬ 
sy or were operated upon) can be pointed out 
with certainty in 13 cases Tables III and IV 
show the two groups,l e , multiple abscess and 
single abscess, and their etiological factors 

It ls seen in Table HI that 3 cases of multi 
pie abscess of the liver were preceded by acute 
luppuratrve appendicitis with appendectomy, 
4 cases were preceded by acute cholecystitis 
with cholecystectomy, 2 cases were preceded 
by hemorrhoidectomy In one patient a 
perforated duodenal abscess due to a foreign 
body was found at operation One patient 
had chronic ulcerative colitis for 7 weeks pre 
ceding symptoms of liver abscess Two pa 
tients showed definite portal vein thrombosis 
and infection at autopsy but the origin of the 
thrombosis and infection was not determined. 
In 1 case no due was given as to the etiology 
It is dear that the portal of entry in 9 of the 
14 cases of multiple abscess was through the 
portal vein, and in 4 cases by way of the bile 
ducts In only 1 case was the mode of ongin 
unknown 

Nine of the 24 patients with single liver ab¬ 
scess (Table IV) definitely gave a history of a 
preceding focal infection Three of the 9 
patients had a nasopharyngitis 1 suffered 
from an acute sinusitis, and another had an 
acute tonsillitis, all within a period of 1 to 4 
weeks before the onset of liver abscess symp¬ 
toms, Three other patients gave a history of 
so called la gnppe shortly before the onset of 
present Alness, and another suffered from 
"sciatica" 13 weeks prior to onset of symp¬ 
toms, It is important to state that no history 
of a focal infection or upper respiratory dis¬ 
ease was obtained In any of the 14 cases of 
multiple liver abscess In 11 cases of single 
abscess, no possible etiological factor could be 
determined There were onl> 3 cases of single 
abscess in which the mode of ongin was defi 
nitely known and in which the etiology could 
be unquestionably traced to portal vein or bile 
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duct infection In Case 19 (Table IV) patient 
had suffered from a perforated peptic ulcer 3 
weeks preceding formation of the liver abscess, 
and m Case 33 (Table IV) cholecystectomy 
for acute cholecystitis had been performed 5 
months previous to formation of the liver ab¬ 
scess In Case 1 (Table IV) appendectomy 
had been done for acute suppurative appendi 
atis 6 months previously and patient had re 
mained in good health following an uneventful 
recovery until 9 weeks before development of 
the liver abscess symptoms when he had been 
confined to bed with an attack of so called 
"la gnppe ” Two other patients (Cases 9 and 
16, Table IV) had suffered from vngue gastric 
symptoms for 4 years and jo years preceding 
the onset of the present Alness, but there was 
no history in either case of exacerbation of the 
gastric conditions at any recent date prior to 
the onset of the liver abscess syndrome 
From the foregoing analysis we see that 19 
of the 34 cases of single abscess show no proof 
of infection by way of the portal vein or bile 
ducts In 1 patient (Case 23) the infection 
arose through the bile ducts and in one other 
(Case 19) or possibly two (Case 1) the infec 
tion arose through the portal vein In the 1 
cases with vague gastric symptoms the infec 
bon was of doubtful origin but the possibility 
of portal infection must be considered 
There is no reason to believe that the angle 
liver abscess anses most frequently through 
portal vein or bile duct infection when proof of 
such a contention Is entirely lacking m 19 of 
our 24 cases 1 To the contrary, it seems more 
likely that most of these single abscesses arose 
through hematogenous infection via the hepa 
tic artery This contention is strengthened by 
the fact that 9 of our 24 cases gave a definite 
history of a preceding focal infection 
Els berg tended to support our view that the 
single abscess is Infrequently of portal origin 
when he stated that single abscess is rare fol 
lowing appendicitis Barr states that he has 
seen this type (single) of liver abscess occa 
sionally follow septic sore throat, otitis media 
osteomyelitis and mastoiditis, Sussi reports 
a case of single pyogenic liver abscess following 
soon after a furuncle of the back of the neck 
He was able to isolate the same organism 
(Staphylococcus albus) from the blood stream 
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and the liver a laces?. His patient made an 
uneventful recovery following drainage of the 
abscess. Lepehne da inn that infection may 
a rue via the hepatic arteries due to soppura 
tive processes in other internal viscera or in 
the akin Beaver however is of the opinion 
that the organisms produdng the single liver 
abscess gain access to the liver through the 
portal vein In reporting 8 cases of granu 
Ionia tous abscesh of pyogenic origin he admit* 
that the etiological factor or on gin a oncer 
tain and questionable in 7 yet be comes to the 
co nd usd on that all arose through the portal 
vein All of his cases came to autopsy and 
although it was fdt that the abscesses ongi 
nated via the portal vein pylephlebitis or por 
tal vein thrombosis was found in only 1 case 

To lummame The single liver abscess cases 
are most often of unknown or doubtful etiolo¬ 
gy usually are without proof of portal vein 
ongm and Infrequently show pylephlebitis or 
portal vein thrombosis. Tbe multiple liver 
abscesses are of known etiology ante through 
the portal vein or bile duct*, and usually show 
pylephlebitis or portal vein thrombosis 

The pathogenesis of the single pyogenic 
liver abscess strongly resembles that of car 
bunde of the kidney and osteomyelitis. Focal 
infections such as a funrade of the skin enu 
sit Is otitis media, nasopharyngitis and other 
upper respiratory conditions have long been 
designated as the source of hamatogenous In 
fection leading to the formation of osteomye¬ 
litis or carbunde of the kidney By the same 
token the focal infections present in the 9 
cases of single liver abscess herein reported 
might have been the sources of hrrmatogenous 
infection leading to the development of the 
abscesses The significance of a preceding 
focal infection can not be streaaed too strongly 1 

BYHPTOU3 AND SIGNS 

Most of our patients on admission to the 
hospital gave a history of having been sick 
for approximately * to 4 weeks with fever 
and occasional chills. Loss of weight and 
strength within a very short time were al m ost 
constant com plain ts At the onset, only a few 
of the patients suffered from abdo min a l pain 
or presented other symptoms referable to an 
Ultra abdominal lesion. Despite the extreme 


malaise and asthenia which accompanied the 
early part of the syndrome many of tbe pa 
tients spent some of the first few days of the 
din ess out of bed only to return when fever or 
chills recurred Pain somewhere m the lower 
right thoracic region was frequently tbe first 
symptom to draw attention to the location of 
the pathological process. This symptom oc 
curred usually within 1 to 5 weeks from the 
onset of the illness, although in about 30 per 
cent of our cases it was the first definite symp¬ 
tom of tbe entire syndrome. The indefinite 
nature of the patient s complaints and the 
failure of local king signs to appear makes It 
extremely difficult to venture any diagnosis 
during the first week or two of the disease un 
less one is thoroughly acquainted with the 
symptom complex. Three patients had an 
onset resembling that seen in omrebic ab¬ 
scess Of these 3 patients, 3 were tick for 3 
months and 1 was tick for 6 months before ad 
minion to the hospital. Table V shcrwi the 
duration of symptoms prior to hospitalka 
lion 

TABLE V —DURATION Or SYMPTOMS PRIOR TO 
HOSPITALIZATION 

C■■■ Pn™ w IJI« f Won ■ 

1 ntvlM 

m 

Only 3 of the 34 patients were hospitalised 
within a week of the development of symp¬ 
toms, thus leading to the condnalon that meat 
of the patients originally gave the impression 
of not being in need of immediate surgical at 
tentJon. Sixteen of the 34 patients were 
hospitalised within 3 weeks from the onset of 
symptoms. 

Seventeen of the *4 patients definitely 
looked weak and toxic on admission and were 
listed as seriously tide. Only 3 patients ap¬ 
peared healthy Malaise was almost constant 
ly present The majority of the patients had 
a muddy subletenc complexion, which has 
often been referred to in the literature as being 
of hepatic origin The sdenc In almost all 
cases were a muddy tan color Well devel¬ 
oped jaundice was present in only 3 patients 
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Both of the jaundiced patients hod excep¬ 
tion ally large abscesses which extended well 
down on to the anterior surface of the bver 
and most probably produced pressure on the 
bile ducts From the data in this senes it 
would seem that jaundice is infrequent and 
occurs only when the abscess exerts direct 
pressure on one of the larger bile radicals 

Fever was present in every one of the cases 
reported, and was invariably one of the first 
symptoms noticed The average tempera 
ture range was from 99 or 100 degrees F to 
103 or 104 degrees F and only occasionally 
rose to a higher level The temperature was 
usually higher at the onset of the disease 
Fourteen temperature charts showed the rc 
mittent type of fever and 10 showed the inter 
mittent type. The pulse rate was in propor 
bon to the temperature with the exception of 
a few coses m which there was a relatively 
slow pulse rate The fever was accompanied 
by chills in 16 or two-thirds, of the cases and 
3 patients had definite chilly sensations with 
temperature rises Sweating was found as a 
common occurrence after a chill Periodicity 
of chills, or daily chills were infrequently seen 
in cases of single abscess but were quite com 
monly encountered in the patients with xnul 
tiple abscesses 

Pain m the hepatic area was almost a con 
stant complaint being absent m only 1 case 
In 19 o! 23 patients, or about 82 per cent the 
pain was located anteriorly or laterally in the 
axil]ary lin e over some area from the level of 
the fifth nb down to the edge of the liver 
Lumbar pain was present also in 3 of these 19 
patients. In the 4 remaining cases the pa 
bents suffered only from lumbar or lorn pain 
located over the hepabc region posteriorly 
Localized intercostal pain, as Ehaaon, Ales- 
sondn, and others have pointed out Is often 
an important sign, in liver abscess and should 
be looted for in every case m which the diag 
nosis is suspected The pain in our cases was 
usually dull and aching in character occa 
sionally pabents were encountered who had 
sharp, severe pain, and in several cases there 
was epigastric pain and distress prior to local 
zation of the pain to the liver region Dull 
pain was noted to be present more often than 
sharp pain Seven pabents suffered from 


epigastric pain but in 5 of these it was transi 
tory and disappeared when localixation oc 
curred The pain tended to be constant, with 
out rclabonship to food intake, and without 
much tendency toward colic or marked changes 
in intensity Nine of 23 patients, or 39 per 
cent, complained of aggravation of pain on 
mspirabon Many writers (5) report rndia 
tions of pain to the nght scapular region left 
scapular region, nght lower quadrant of the 
abdomen, and to the neck. None of our pa 
bents complained of left scapular pain, of 
nght lower quadrant pain, or of nc<k pain 
Two pabents did complain of right scapular 
pain and at operabon one of them had an ab¬ 
scess which had ruptured into the subphreme 
space, and in the other patient definite din 
phragmabc involvement was evidenced on 
\ ray examinabon by fixabon of the dia 
phragm and thickening of the diaphragmatic 
pleura. Since most of the abscesses come to 
the surface retropcntoncally on the dome of 
the liver, we see little reason why there should 
be radiation of pain, except when there is ex 
tension of the suppurative process to the 
peritoneum or pleura The following outline 
summarizes our concepbon of the pain as it 
exists w bver abscess. 

Location 

1 Over liver area, anteriorly or in axil 
lary line in 82 per cent of the cases 

2 Lorn pain in 20 per cent of the cases 

3 Intercostal pain frequent 

Type 

1 Usually constant. 

2 No relation to food intake 

3 Dull pain more frequent than sharp 
pain 

4 Pain on Inspirabon m 39 per cent of 
the coses 

Radiation 

Infrequent 

Tenderness over the liver area was found to 
a variable degree in all of the cases If an en 
larged liver was palpable below the costal mar 
gin it was usually found to be quite tender 
An important and significant finding was in 
tercostal tenderness brought about by deep 
palpabon with one finger It was rarely neces¬ 
sary' to use heavy percussion with the closed 
fist in order to elicit tenderness. 
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AH but l of the patients complained of loss 
of appetite Rapid loss of weight and strength 
were the usual observations Nine of our 14 
patients lost over 15 pounds in weight each 6 
patients lost between 5 and 15 pounds each 3 
patients thought they had lost some weight 
and the 6 remaining patients did not know If 
there had been any weight loss 

Nausea and vomiting have not been found to 
be part of the liver abscess symptomatology 
Only 3 of our patients complained of nausea 
and vomiting This is particularly significant 
since there are so few conditions of a surgical 
nature in which one finds chills fever pain in 
the right upper quadrant of the abdomen and 
other signs of a surgical lesion and yet ob¬ 
tains no history of nausea or vomiting The 
importance of the absence of nausea and vom¬ 
iting as a helpful diagnostic lead will be dis¬ 
cussed later Neither diarrhoea nor constipa 
tion occurred with any frequency None of 
our cases gave history of prolonged diarrhoea. 

\m mentioned before over one third of the 
patients complained of pain on inspiration In 
the right lower chest and nght hypoebon 
drium This is most likely due either to unta 
tion or possibly to the added drag of an cn 
larged liver on the pleura Yltld shortness of 
breath and an increased respiratory rate were 
found m is of the 24 patients This dyspnoea 
was mild the respiratory rate ranging from 
26 to 34 per minute except for a case* who ex 
perienced marked difficulty in breathing TTie 
marked dyspncea in 1 case was probably 
caused by a large pleural effusion on the right 
side. Coughing was present In 14 cases and 
was usually hacking non productive in char 
acter This is referred to by Alessandri as the 
Tiepatic cough 

A very important clinical ngn was an en 
larged Liver The Uvct was palpable below the 
costal margin in 17 of 23 or in 74 per cent of 
the cases In 8 of these 17 cases enlargement 
of the liver in an upward direction was also 
elicited Enlargement of the liver upward was 
found in 4 coses where no enlargement was 
palpable below the costal margin. Three cases 
presented fluctuant masses in the nght upper 
abdominal quadrant. There were only 2 
patients who demonstrated no hepatic en 
laigementl 


Some degree of spasticity of the rectus mus¬ 
cle in the nght upper quadrant was noted 
In about 60 per cent or In 13 of 2s patients. 
The spastidty however was rarely very 
marked and only approached real involuntary 
rigidity in a few cases. Abdominal examination 
for spasticity was negative in 9 of the aa cas es. 

Street and Ehason refer to oedema of the 
right lateral chest wall as an important find 
ing m liver abscess. We have not noted this 
sign in our cases. Man son Bahr m reporting 
40 cases of amcebic liver abscess found (edema 
of the chest wall in only 4 cases. 

Pulmonary signs located for the most pert 
over the nght lower chest, were vm In many 
of the cases. Limited expansion of the nght 
chest was found in 7 patients 11 patients had 
no limitation of expansion and m the 6 re 
main in g cases no statement as to thl* sign 
could be found In the histories An enlarged 
and tender liver associated with diaphrag 
made and pleuritic irritation most probably 
produced this limitation of motion This con 
tentlon Is supported by the Y. ray finding*. 
Y. ray and fluoroscopy were done in 5 of the 7 
patients who had limitation of expansion of 
the chest, and in 4 out of these 5 patients a 
fixed and elevated diaphragm was found. 
Impaired resonance duDneas over the nght 
lower chest was noted In 13 of ta or approx! 
mately 60 per cent of the cases. Many 
authors claim this to be due to compression of 
the nght lung by the enlarged liver and raised 
diaphragm. Riles at the right base were a 
common finding being present in 68 per cent 
of our cases. Five of our cases demonstrated 
pleural effusion m the right cheat, but In only 1 
case did it attain large enough proportions to 
necessitate aspiration One patient developed 
an empyema of the right chest. The breath 
and voice sounds were recorded as vesicular In 
all cases but occasionally were somewhat ex 
aggerated or diminished. Signs of con soli da 
tion were absent in ail case*. 

Roentgenological and fluoroscopic examina 
tion was performed In 17 cases Seven of the 
17 examinations revealed elevation and fix* 
tion of the right aide of the diaphragm sag 
gestmga subdlaphrngmotlc lesion.” The 10 
other examinations were negative for any 
fubdiaphragmatic Lesion. 
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A palpably enlarged spleen was detected in 
only 2 cases The enlargement of the spleen in 
these 2 cases may be explained by the fact 
that both of these patients were sick longer 
than 3 months before admission to the hos¬ 
pital 

No evidence of ascites was found in an> of 
our patients. 

Leucocytosis was found in all but one of our 
patients The average number of white blood 
cells per cubic millimeter was 16 000, the 
average polymorphonuclear leucocyte per 
centage was 86 These averages seem to be 
quite typical of the individual counts in liver 
abscess cases as shown by the fact that 14 pa 
tients hod a count somewhere between 12 000 
and 18,000, and 16 patients had a polynucleo¬ 
sis between 80 and 86 per cent The leuco- 
cytosis exceeded 20,000 white blood cells per 
cubic millimeter in only 5 cases and the poly 
nucleosis reached go per cent in only 4 cases 

There were no characteristic findings in the 
urine. Bile was present in the unne of those 
patients who had definite jaundice 

diagnosis 

The diagnosis of single pyogenic liver ab¬ 
scess was made in the majority of our cases 
after a careful consideration of the general 
appearance, symptoms, and signs, and after 
close observation of the patient over a period 
of a few days The difficulty experienced m 
making the correct diagnosis on first examine, 
tion can be judged by the initial diagnoses 
made on the 24 cases in this senes. Only 7 
patients were admitted with the diagnosis of 
uver abscess. Six patients were thought to 
have lesions of the nght kidney, in 3 of these 
the initial diagnosis was hematogenous mfec 
tion of the right kidney in 2 patients the diag 
nosis of pennephntic abscess was made, and 
the other patient was thought to haw a 
pyelonephritis Three patients were judged 
to have subphremc collections of pus. The 
first impressions m the 8 other cases were 
carcinoma of the stomach, duodenal ul 
cer with localised peritonitis, appendiceal 
abscess, cholecystitis, typhoid fever, tertiary 
syphilis, “acute abdomen” of unknown 
origin, and in one case no diagnosis was 
ventured on admission It is interesting 


to note, however, that afteT several days of ob¬ 
servation a final pre-operative diagnosis of 
liver abscess was arrived at m 16 of the 24, or 
in 66 6 per cent of the patients 

Most of our cases of single abscess were 
characterized by the lack of a significant ante 
cedent history, although we feel that if a more 
careful search had been made in every case, 
many more histones might have included the 
presence of some previous focus of infection 

Fever chills, and localized pain in the liver 
region associated with enlargement and ten 
demess of the liver and alight or moderate 
spasticity of the nght rectus muscle consti 
tuted a syndrome which led to the diagnosis 
of an acute inflammatory lesion of the liver 
The peculiar type of non radiating, constant, 
dull, or occasionally sharp pain located inter 
costally or elsewhere directly over liver sub¬ 
stance has seldom been seen by us in other con 
dmons. An important aid to diagnosis is the 
absence of nausea and vomiting With cbole 
cystitis, pancreatitis, intestinal obstruction, 
ruptured ulcer, and other conditions accom 
pamed by mtrapentoneal irritation, one usu 
ally notes nausea and vomiting as a definite 
part of the syndrome, whereas in liver abscess 
where there is usually very little peritoneal 
irritation, nausea and vomiting occur mfre 
quently X ray findings of an elevated and 
fixed nght diaphragm were found in approx: 
mately one-third of our cases and aided great 
ly in determining the location of the patho¬ 
logical process The use of thorium dioxide 
sol in diagnosing liver abscess, as pointed out 
by Yater and Otell, Reeves and Apple, and 
others, 1ms proved helpful to some investiga 
tors, but can not yet be tned as a routine pro 
cedure 

From a point of view of prognosis and treat 
ment it is extremely important to mntrr a dif 
ferential diagnosis between single pyogenic 
liver abscess and multiple liver abscess par 
ticularly since the former responds much bet 
ter than the latter to surgical treatment It 
has been our experience that this differentia 
tion can best be made by study of the history, 
by noting the presence or absence of some defi 
nite source of infection, and by determining 
the route which the infective source traveled 
to reach the liver If the patient gives a his- 
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toiy of * previous infection such as cholecys¬ 
titis, appendicitis, fisrmorrhoids etc. (as in 13 
of 14 of our cues of multiple abscess) then the 
Infection reaches the liver via the portal vein 
or bQe ducts and moat probably result! in 
multiple and diffuse abscesses If however 
no history of a previous abdominal disease Is 
obtained (as in a 1 of 34 of our cases of single 
abscess) then one must suspect a angle liver 
abscess and a hammtogenous (via the hepatic 
artery) source of infection should be sought- 

From examination of the patient it was 
frequently impossible to distinguish single 
from multipie liver abscess. However in the 
multiple abscess cases we noted greater and 
more frequent fluctuations In temperature 
many times from subnormal to 107 degrees F 
along with daily chills Jaundice was en 
countered more often m the cases of multiple 
abscess Palpable enlargement of the liver 
and spaitidty in the right upper quadrant of 
the abdomen were found In a greater percent 
age of the patients with multiple abscese than 
in those with single abscess. 

The amoebic abscess is distinguishable from 
the pyogenic abscess by a history of a pre 
vioiis dysentery by the presence of the Ent 
amceba histolytica in the stool and by dif 
ferencts lo the two clinical pictures. The 
amoebic abscess characteristically has an in 
sidlous onset, over a period of many weeks, 
months, or years, which is usually devoid 
of very marked temperature rises or chills. 
Man inn Bahr found a history of dysentery or 
diarrhoea in 36 of 40 cases, and recovered the 
Entamoeba histolytica from the stools of 57 
per cent of these cases. Many patients with 
amoebic abscess are entirely free of symptoms, 
whereas pain and tenderness of the liver are 
almost always found in cases of pyogenic 
abscess. 

The 3 cases in this series which were at first 
diagnosed as subphremc abscesi, all proved to 
have liver abscesses pointing to the right 
dome, ail suffered pain on inspiration and a of 
them were free of chills or chilly sensations. 
Pain caused by subphitnic abscess Is usually 
more severe than in liver abscess frequently 
radiates to the scapular region and is almost 
invariably greatly aggravated by deep respire 
tioos. Chffls are less frequentlj found m this 


condition and the temperature range is not ss 
great. Jaundice is rare In uncomplicated sub- 
diaphragmatic abscess. A history of a pre 
vious abdominal condition such as appendici¬ 
tis, cholecystitis perforated ulcer and other 
mtraperitonenl suppurative lesions is almost 
always obtained m cases of subphrenic abscess 
except when the purulent collection is due to a 
ruptured liver abscess. Such a history as 
pointed out previously was unusual in our pa 
tients with single liver abscess The failure to 
find an enlarged and tender liver along with 
positive \ ray findings for a collection be 
neath the diaphragm is often sufficient to al 
low differential diagnosis between subphrenic 
abscess and liver abscess 

Gall bladder disease since it is many times 
associated with fever chills pain spasticity 
in the right upper quadrant of the abdomen 
and jaundice had to be ruled out By secur 
ing a detailed history and by careful examra i 
tion of the patient a differential diagnosis was 
marie History of previous attacks of gall¬ 
bladder disease was of great moment since, as 
mentioned before the angle liver abscess was 
rarely preceded by cholecystitis. Further 
more, the rapid loss of weight and marked 
emaciation seen so often in Liver abscess are 
unusual in cases of gall bladder disease Nau 
sea, vomiting pyrosis, bdehing and aversion 
to fatty foods, which are typical prodromal 
symptoms in gall-bladder disease, were seldom 
encountered in our cases of liver abscesi TTie 
differences in the location and type of tender 
ness and pain in the two conditions are also 
invaluable to the establishment of the correct 
diagnosis Liver abscess pain tended to be 
localized directly over fiver substance, most 
often interim*tally in the axilla or anteriorly 
was constant in character dull or occasionally 
sharp but rarely unbearable, and infrequent 
ly radiated. Pain caused by gall bladder dis¬ 
ease tends to be located over the region of the 
mil bladder anteriorly is intermittent, colic 
like often excruciating and unbearable and 
frequently radiates. Finally in acute chole¬ 
cystitis, which is the type most often coo- 
fused with liver abscess one can usually pal 
pate an enlarged and tender gall bladder 
It can be seen from the Initial diagnose* in 
our cases that difficulty sens experienced in 



ROTHENBERG AND LINDER THE SINGLE P\OGENIC LIVER ABSCESS 30 


differentiating liver abscess from suppurative 
lesions of the right kidney This am be rcadi 
ly understood when one realizes that in 5 of 
the 6 cases In which the diagnosis was kidney 
disease the patients complained of loin pain 
and in 3 of these 6, the loin pain was the onl> 
pain suffered Furthermore, although there 
was liver enlargement in all of the 6 patients 
the liver was readily palpable below the costal 
margin in only 3 patients- When the abscess 
involves the lower portion of the liver the con 
dition is most likely to be confused with kid 
ney disease as evidenced by the fact that in 3 
of the 0 cases the patients were later proved to 
have abscesses pointing to the lower part of 
the right lobe of the liver 
The onset of the liver abscess syndrome 
with c hills fever, pain in the right lower chest, 
occasionally accompanied by dyspnoea cough 
and rides at the right base sometimes leads to 
the initial diagnosis of an early pneumonia 
However, the fail ore of additional pulmonary 
signs of consolidation to appear, along with 
the later development of an enlarged and ten 
der liver, spasticity of the rectus muscle, and 
repetition of the chills, leads one away from 
this original impression 
Obscure cases may on rare occasions be 
diagnosed as gumma of the liver, typhoid 
fever, or malaria but these diseases can usual 
ly be ruled out by such specific tests as the 
Wassermann and Widal reactions or exam! 
nation of the blood for the malarial parasite. 

TREATMENT AND RESULTS 
The treatment of single pyogenic liver ab¬ 
scess is always surgicaL The type of opera 
tion to be done depends upon signs of localixa 
hon of the abscess If a mass is found in the 
nght upper quadrant of the abdomen or if it 
can be proved that an abscess is pointing on 
the an tenor or infenor surfaces of the liver, It 
is wise to operate through a high right rectus 
incision However, if there ore no signs of 
localization of the abscess to the antenor ab¬ 
dominal region then it is advisable to use a 
transpleural diaphragmatic approach, particu 
lariy since the great majonty (18 of 24 cases 
in this senes) of abscesses point to the dome of 
the liver When there is doubt as to localiza 
tion it would seem best to explore through a 


transpleural diaphragmatic masion with nb 
resection because this procedure can be car 
ned out retropentoneally and thus reduce the 
chances of soiling the peritoneal cavity with 
the contents of the abscess. 

Of the 24 cases, 12 patients were operated 
upon by the transpleural diaphragmatic two 
stage method Sixteen of the 24 patients were 
operated upon by Linder, and of the 16, there 
were 10 operated upon by the transpleural 
method The 6 other patients had nght rectus 
incisions performed because it was felt that 
the abscesses were localizing either to the 
antenor or infenor surface of the liver 

There were 14 recoveries in this group of 24 
patients, or a cure rate of 58 3 per cent FJiq 
son reports 54 per cent as the rate of cures m 
liver abscess. Linder, in operating upon 16 of 
the patients included in this report, had 10 
recovenes, a 62 5 per cent cure rate. 

The prognosis depends on many factors 
such as the general condition and resistance of 
the patient at the time of operation, the type 
and the virulence of the invading organism, 
the size of the abscess, the postoperative reac 
tion etc. Other things being equal, it would 
seem that the location of the abscess within 
the bVer and the type of operation which can 
be performed, exert a very great influence on 
the ultimate outcome of the disease Our re 
suits show that 12 of the 18 patients, or two- 
thirds of those with abscess localizing to the 
dome oi the liver recovered whereas only 2 of 
6 one third, of those patients with abscess of 
the antenor or infenor surface, recovered. 
Also 9 of the 12, or 75 per cent, of the pa 
tients operated upon by the transpleural dia 
phragmatic method recovered, whereas only 
5 of the 12, or 41 7 per cent, of those operated 
upon through an abdominal approach sur 
vived (Table VI) It appears, therefore that 
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the prognosis Is better when the abscess local 
[zes to the dome of the liver and when tbe ap¬ 
proach can be made by the transpleural dia 
phragmabc route 

BmntAXY AND CONCLUSIONS 
i Twenty four cases of single pyogenic 
liver abscess are reported 

3 The pathogenesis and symptomatology 
of single pyogenic liver abscess were dheuased 
and a characteristic syndrome which can In 
most instances be differentiated from multiple 
abscesses of the liver and from other diseases 
was described 

3 Further investigation of tbe mode of on 
gin of the angle pyogenic liver abscess was 
urged in order to determine whether the ab¬ 
scess arises by infection through the portal 
vein or as seems to be more probable by 
hematogenous Infection by way of the be 
patic artery 

4 Diagnosis can be established in tbe ma 
jority of cases by careful evaluation of tbe 
definite and characteristic set of symptoms 
and signs. 

5 Treatment of the single pyogenic liver 
abscess b surgical 


6 Recoveries were obtained In 58 3 per cent 
of all cases. 

7 Abscess of the dome of tbe liver ap¬ 
proached by a transpleural diaphragmatic 
two stage procedure, gave a better prognosis 
than abscess elsewhere in the lrver approached 
through an abdominal route 
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T HYROID crisis is one of the unfortu 
nate medical emergencies, and intensive 
treatment Is often of no avail The pre- 
operative use of Iodine has reduced consider 
ably the mortality of Graves’ disease (cioph 
thalnuc goiter) and toxic adenoma (10 12) 
It was thought by some that iodine would 
control even the most tone patients (n) 
However, this idea is not entirely correct 
Lahey stated that in a senes of i 118 patients 
treated for goiter in a year's time, the mortal 
ity rate from thyroid crisis equalled the post 
operative death rate for patients with all 
types of goiter The Greenes m a more recent 
article, described the symptoms of thyroid 
crisis and emphasized some of the or cum 
stances, even trivial in nature, which may 
precipitate the condition They called atten 
bon to the interesting fact that occasionally a 

C ent may develop crisis when a recent 
il metabolism rate has been within the 
normal limits Lahey stated that the mortal 
fty of thyroid ensis is high and fatalities may 
be prevented in some instances by the proper 
treatment 

In the following study all the available cases 
of goiter observed at the University Hospital 
(Ann Arbor, Michigan) since 1925 were 
reviewed There were 123 patents who died 
as the result of this disease Those who had 
serious complicating disease, such as diabetes 
meHItus, mitral stenosis, etc., were not in 
eluded in this group. Seventy two, or about 
60 per cent of the 123 deaths followed opera 
bon on the thyroid gland The 51 pre-oper 
ative deaths were considered to have been 
the result of a so called “thyroid storm" or 
“ensia" and were the object of the following 
study 

There were approximately twice as many 
females as males The average age in each 
sex group was 50 years The average first 
basal metabolism rate after admission was 
+49 per cent and the lowest was —2 per 
cent. Slightly more than half of these pa bents 


had either auricular fibrillabon or signs of 
congesbve heart failure or both The re 
m&inder presented only subjecbve symptoms 
of cardiovascular failure, such as palpitation 
or shortness of breath, or both 

The patient with a basal metabolism of — 2 
per cent was of particular Interest because of 
the rarity with which a p re-operative crisis 
develops under such circumstances 

Sho wii 56 yean of ace and complained chiefly 
of weakness, jbortneu of breath, and palpitation. 
There had recently been a loss of 35 pounds of weight 
and the admlsaon weight was nfl pounds. The 
thyroid was of the lar^e nodular type. Lugol a 
solution bad been administered for a a week period 
just pnor to admission The patient bad auricular 
fibrillation and early signs of congestive heart fall 
ure (riles at the lung bases and slight oedema of the 
ankles) She remained fairly comfortable during 
the first 3 weeks at bed rest and received sedatives 
and digitalis in adequate amounts. The Lugol a 
solution was discontinued after admissfon. During 
an afternoon of the fourth week «he cried constantly 
and complained repeatedly of a fear that her condi¬ 
tion might become worse. That night she slept 
only a snort time, and ahe did not sleep except for 
brief -intervals, tnrough the following 5 days and 
nights, in ipltc of the administration of morphine 
sulphate 0.016 gram (H) on an average 0/ every 7 
hours during the restless period Rather suddenly 
on the sixth restless dav the pulse and temperature 
became abnormally elevated and during the sue 
ceedlng 4 days they continued to me. The latter 
finally reached 104 degrees F and the former 150 
per minute. Severe diarrhcea developed on the last 
day and the patient expired. No evidence of Infec 
tion bad been observed. The single basal metabo¬ 
lism rate had been taken daring the first week In the 
hospital. 

It is suggested that this case represents a 
so called withdrawal crisis” brought on by 
discontinuing the Lugol's solution Rest had 
been instituted to improve the cardiovascular 
status, and a second iodine remission was 
expected later, had it become necessary as a 
pre-operative preparation It seems question 
able that continuing the iodine medication 
would have done other than delay the finnl 
outcome The situation might haw been 
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TABLE L—OPERATIONS THAT RESULTED IN 
THYROID CRISIS 
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much more favorable If Lugol i solution had 
not been given before admission to hospitaL 

For clarity the 51 cases were subdivided 
into groups depending upon the precipitating 
factor or factors of entu as far as it was 
possible to determine them 

Casts admitted in cruu A fully developed 
thyroid crisis had developed m 8 of the 51 
patients before admission to the hospital. 
These patients were cither totally irrational 
or in coma All were e m a ci ated and dehy 
drated and the majority died within 3 or 4 
days after adnlsson The more elaborate 
diagnostic procedures were not done The 
erroneous diagnosis of acute encephalitis had 
been made on one pjatient and it was not 
until after necropay that the true nature of 
the condition was realized The findings 
regarding the presence or absence of acetone 
or diacetic add in the urine were not recorded 
on any of these case records None of the 
records of the urinary examinations however 
showed evidence of a glycosuria- Few patients 
will live who have reached such a marked 
state of toxidty 

Crisis precipitated by suriica, procedure 
Six of the 51 patients died as the result of a 
thyroid storm brought on by surgical pro¬ 
cedure the operations having been directed 
to correct disease of organs other than the 
thyroid gland The operation in each case is 
charted (Table I) In no instance was the 
operation a surgical emergency 

This group illustrates the grave danger 
resultin g from such operations The mild 
dlnlral toxidty u was evidenced by the rela 
lively low metabolism rates does not warrant 
such action regardless of its minor character 
unless it is thought a life-saving measure. 


TABLE n.—INFECTIONS THAT PRODUCED 
THYROID CRISIS 
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Crisis precipitated by infection As the 
result of ends brought on by infection 8 of 
the 51 patients died (Table II) This groups 
small as it is shows a wide variety of infec 
tkms and should serve to emphasize the impjor 
tance of their development It is generally 
conceded that this type of pjatient is more sus¬ 
ceptible to Infection than a normal person 
The discomfort produced in these patients as a 
result of the infection apjpjearcd much greater 
than the nature or intensity of the infection 
would lead one to expect and in all instances 
was not relieved even with opiate. It would 
appear to follow that under such circum¬ 
stance* there b an increased opiate tolerance 
Crisis precipitated by therapeutic and minor 
diagnostic procedures In q of the 51 patients 
it appeared jxasfhle that crisis was precipi¬ 
tated by a therapeutic or diagnostic procedure 
(Table HI) In all Instances except those 
died bekrw these were preceded by an appre¬ 
ciable p>enod of restful days and nights. Ihe 
premonitory symptoms of crisis (nausea 
anorexia, vomiting diarrhoea, marked rest 
haaness, great emotional instability etc) 
were of prompt onset and of short duration 
following the procedure Total irrationalism, 
muttering delirium or coma accompanied by a 
rapidly rising pulse tempierature, and respira 
toiy rate occurred within 14 to 48 hours. The 
2 patients charted aa having digitalis Intaxi 
cation were the exceptions. By 1 of these 
patients (Case 4) 33 asymptomatic dayi had 
been spent at rest in bed A mild sinus 
tachycardia had pjersisted. Du ri ng the last 3 
days the pjatient received * 1 grams of the 
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TABLE m.—THERAPEUTIC AND DIAGNOSTIC 

peocedue.es that were followed within 

24 TO 48 HOURS BY SEVERE CRISIS 
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equivalent of the powdered leaf of digitalis 
11 gram?, ms the calculated theoretical dose 
Shortly after the last dose had been given the 
patient vomited and the pulse rate rapidly 
increased to 13a per minute Death occurred 
within a few hours. In the other patient 
(Case 5), there had been a recent fracture of 
the neck of the femur, initiating severe 
Graves’ disease Digitalis was given m an 
attempt to control the anus tachycardia. At 
the time the patient had received o 2 gram of 
the equivalent of the powdered leaf of digitalis 
m excess of the calculated theoretical dose 
the heart rate increased from no to 180 per 
minute. The temperature and respirations 
remained about normal. In a further eSort 
to control the tachycardia the drug was con 
turned By the end of a 14 day penod the 
Patient had received 6 7 grams of the equiva 
lent of the powdered leaf—almost three times 
the theoretically calculated dose An dec 
trocardiogram at that time showed evidence 
of digitalis Intoxication, rapid ventricular rate, 
and ventricular escape. The patient had not 
spent a restful night after the second day in 
the hospital and yet had received morphine 
sulphate 0016 gram (H) on an average of 
every 7 hours as a supplement to routine 
sedatives. 

Token as a whole, the findings of this group 
would seem to point to a narrow margin of 
safety between restful improvement on the one 
hand and crisis on the other It would also 
seem probable that even slightly aggravating 
procedures should be withhdd whenever pos¬ 


sible, even though the objectives are con 
sidered beneficial in the average patient The 
hlghlj toxic state would seem to contra 
indicate all diagnostic procedures which are 
not distinctly imperative for the patient’s 
immediate welfare 

There were 125 procedures on the entire 
group of 51 patients which might have been 
delayed until a more favorable time. There 
were 22 successful first basal metabolism de 
ter mina tions and 12 unsuccessful first trials 
To attempt a basal metabolism determination 
on a highly tone thyroid patient is often of 
very little diagnostic value and at the same 
time may be an added risk to the patient's 
life 

Paitents tn whom earlier or more intensive 
incipient may have averted erms Nineteen of 
the 51 patients were classified m this group, 
making it the largest angle division There 
were 11 of these 19 patients m whom insomnia 
alone accounted for the more severe symptoms 
of crisis that finally developed. These 11 
patients spent an average of 8 consecutive 
almost sleepless nights and days before the 
more severe symptoms appeared For this 
restless penod they received an average of 
o 016 gram of morphine sulphate 1 (H) on an 
average of eveiy 42 hours Other sedatives 
(barbital chloral bromide etc.) were routine 
Iy used but failed to induce sleep in these 
patients The value of sleep could not have 
been appreciated sufficiently In some of these 
older cases 

Table IV shows the dosage of Lugol's solu 
bon as given to these 11 patients When 
Lugol’s solution was given it was administered 
on an average of o 3 cubic centimeter three 
times a day Had the drug been started when 
the premonitory symptoms of crisis appeared, 
each patient would have received an average 
of 10 cubic centimeters by the time of arrival 
of the more severe symptoms It seems pos¬ 
sible that the iodine medication was delayed 
too bag to have been of much benefit to 
these patients 

Of the remaining 8 patients in this group, 6 
developed diarrhoea accompanied by on 
average of 5 consecutive almost sleepless 

rVc*phfc>* nlpfaat* Pwtopr* tk* a*Jr cdtln »»ed 
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TABLE IV —LUOOL 8 SOLUTION AS ADMINIS¬ 
TERED TO ELEVEN PATIENTS 
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night* and day* before the more *evere symp- 
tom* of crisis appeared. Lugol» solution a* 
given to these patients Is charted (Table V) 

The s patient* left in thi* group of 19 de¬ 
veloped nausea and vomiting a* early *ymp- 
tom* of emu 

This group illustrate* emphatically the 
imperative neersaity of rest Diarrhoea vu 
finally controlled in every instance except 1 
with either paregoric or tincture of opium. 
However as a result of this symptom fre 
quent bed change* were necessary mx! rest 
was disturbed. 

In the group of 51 patient*, excluding thoae 
admitted in emu, there waa a surprisingly 
large number of consecutive almost sleepless 
hours before the more severe symptoms of 
crisis This figure gave approximately 118 
such hours per patient for which each re 
coved an average dose of morphine sulphate 
cxoi6 gram (H) on an average of every 41 


Recognition of impending crisis Sleepless 
night*, diarrhoea, anorexia, nausea, vomiting 
marked sweating, and great emotional irtsta 
bDity form an Important group of early 
symptom*, and their occurrence In a toxic 
thyroid patient should arouse strong suspi 
don of impending crisis. T hey prevent rest 
and dehydrate the patient With few excep¬ 
tions, tiro consecutive sleepless nights were 


TABLE V—LUOOl’b SOLUTION AS ADMINIS¬ 
TERED TO SIX PATIENTS 



followed by uncontrolled restlessness until 
the more severe symptoms of crisis appeared. 
Usually there were warning symp tom* of 
impending crisis. In 5 instances an increase 
in the average respiratory rate of at least 5 
cycles per minute was the earliest discover 
able indication Wdght Ioas should always be 
taken into account. The average weight loss 
in these si patients was 4a pounds in a time 
frequently fesa than several months before 
admission. It Is an absolute necessity to eed 
mate clinically the seventy of the hyperthy 
rofdlsm and the reserve power of the patient 
to withstand the strain. The wide variation 
In the metabolic rates on these patients woold 
tend to reduce their importance in evaluating 
the toxicity and contribute nothing to an es¬ 
timation of the patient s reserve. Every clin¬ 
ical feature muit be taken into consideration 
the duration of the disease the weight loss, 
the admission weight the age, the degree of 
circulatory failure, the pulse rate the gastro¬ 
intestinal status, the degree of dehydration 
the amount of acidosis if present, the sta 
bllity of the nervous system, the metabolism 
rate, the temperature, every complicating 
disease, especially infection and fin illy the 
amount of previous iodine medication 
Impending cnsii can be treated with a fair 
degree of success. When the crisis ha* been 
fully establkhed, however the mortality will 
be high In spite of any type of treatment yet 
known. In thi* series of cases infection was 
the only theoretically unavoidable p red pi 
taring factor and yet it played a rile in only 
15 per cent of the death*. An alertness for 
the poarfbffity of Impending crbls, together 
with a keen regard for its premonitory symp- 
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toms and modes of precipitation should avoid 
its development in the majority of cases 

MANAGEMENT 

The highly tone thyroid patient should be 
regarded as an emergency case The patient 
should be placed Immediately in a quiet room 
unoccupied by another patient who may cause 
disturbances of any sort A ward bed is out 
of the question The routine history taking 
and examination should be restricted to a 
minimum Diagnostic procedures that are 
not essential for the patient's immediate wel 
fare should be delayed until a more favorable 
time A spedal nurse is highly desirable when 
restlessness is difficult to control These 
patients attempt to walk about, sometimes 
fall out of bed and become very nervous unless 
constant nursing care is provided 

Sedatives and narcotics Absolute rest espe 
cially at night, must be obtained if satisfac 
tory results are to be expected The most 
dangerous penod appears to be the first week 
or ten days of hospitalization New sur 
roundings and anticipation of a major opera 
tion undoubtedly play a contributory part 
There was a tendency to give insufficient doses 
of opiate to these patients as illustrated by 
the group under consideration in whom satis¬ 
factory rest was not obtained Relatively 
large quantities of opiate are required to 
relieve the classical symptoms, and the dosage 
should be an amount sufficient to relieve 
these symptoms and obtain the much needed 
sleep Hypnotics such as luminal barbital 
chloral, paraldehyde and amytal 1 are of great 
value as a routine medication and frequently 
will control the restlessness without additional 
medication When they fail to do so how 
ever, one should not hesitate to supplement 
them with the opiates such as pantopon or 
morphine. A very restless patient may 
require pantopon o 03 gram (H) as often as 
every 30 minutes for several doses before 
sleep is obtained A dangerously low respira 
tory rate should be the only warning to stop 
such medication before the desired result is 
reached 

Fluids It was impossible to estimate the 
average dally fluid intake of the 51 patients 

Wkl* hu beta In,d my cffcctiT* wb*» fh r» fctrrrtanalj 


However a 3,000 cubic centimeter daily m i n i 
mum should be main tamed. If nausea or 
■vomiting should diminish the intake by 
mouth, one should resort immediately to the 
subcutaneous or more preferably the intra 
venous route. 

Glucose These patients develop aadosis 
rapidly if the carbohydrate intake is cur 
tailed (6) The carbohydrate reserves are 
diminished m aD patients with tone thyroid 
disease (15) and the high metabolic rate 
makes necessary the ingestion of abnormally 
increased amounts of carbohydrate to prevent 
aadosis If acetone or diace tic add is present 
in the urine there is urgent need of glucose 
Glucose unquestionably provides an imme 
diate available source of carbohydrate Since 
the glucose storage in these patients is very 
likely to be impaired, it would seem more 
practical to give it slowly in the form of a 5 
per cent solution, rather than by repeated in 
jections of a hypertonic solution This avoids 
transient hypergly acmia with its resultant 
dehydrating action on the tissues, and the 
diuretic effect and unnecessary waste of glu 
cose through the kidneys That there is a 
rapid utilization of carbohydrate by patients 
with toxic thyroid disease has been deter 
mined by studies of the respiratory quotient 
(6) Therefore it would seem unnecessary to 
give insulin, although it has been advised and 
used with no untoward effects 

Iodine From a therapeutic viewpoint it is 
well to consider impending thyroid crisis a 
condition of impending dehydration and 
aadosis, and to depend upon the administra 
tion of iodine alone even for a short time, is a 
serious mistake If Iodine is to be used it 
should be started when the premonitory symp¬ 
toms of crisis appear 

In the majority' of patients with Graves’ 
disease (exophthalmic goiter) the administra 
tion of iodine will result in a remission of toxic 
symptoms provided it has not been given 
previously (10, 13) With these patients the 
incidence of remission is not as high and the 
remissions are not as striking in goiter areas 
as elsewhere (4) This is probably due to the 
popular use of Iodine In many r forms in goiter 
areas (13) It has been reported that almost 
half of the patients with so called tone 
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adenoma will show a moderately favorable 
response to Iodine medication If not made 
refractory by previous iodine drugging (4) 
Iodine therefore is essential in the treatment 
of Impending thyroid crisis as well as in the 
pre-operative preparation of these patient*. 
It* indiscriminate use is not wise in patients 
who might remain too toxic for safe operation 
at the end of the penod of expected iodine 
remission unless the danger of impending 
cruis compels its use Occasionally this be¬ 
comes a fine point of judgment The vast 
majority of these patient* will improve on bed 
rest, sedative drugs, and a favorable environ 
meat In patients who do not seem in danger 
of impending crisis but who are too toxic for 
reasonable surgical nak it would seem wise to 
withhold iodine for a period of days, weeks or 
even months and thus reserve the iodine 
remission for an immediate pre-operative 
preparation at a more favorable time In 
patients who can take ixline by mouth, 
Lugoi s solution may be given in r cubic 
centimeter doses daily If there is nausea or 
vomiting Lugoi s solution may be given m 
travenously well diluted with the fluids. In 
doses of a cubic centimeters dally 

Iodine would play a much more important 
part in the treatment of toxic thyroid patients 
if so many were not made either partially or 
totally refractory to the drug by previous 
attempts at cure with its use. It is the genera] 
opinion of the medical staff at this hospital 
that the tone thyroid patients who have not 
received iodine before admission to the hos¬ 
pital for operation are still relatively few in 
spite of the common knowledge that all iodine 
remissions are of temporary character The 
failure of an Iodine remission to take place In 
face of an impending thyroid crisis may cost 
the patient 1 life Preliminary iodine drugging 
during the few week* just pnor to admission to 
the hospital for operation is not advocated 
Indiscriminate iodine administration to pa 
tienti immediately on admission to the hos¬ 
pital for operation appears unjustified 
Digitalis In no instance in the series of 51 
patients was full theoretical digitoluation 
or overdigitaluatum followed by a decrease 
m the pulse rate. In 4 patients incomplete 
theoretical digitalixation was followed by an 


appreciable decrease in the pulse rate How 
ever this last observation was confused by 
rest in bed. It may be concluded bj such 
findings that full digitalixation of highly 
toxic patients is not likely to be attended with 
an appreciable slowing of the pulse rate 
Digitalis should be given however to all toxic 
thyroid patients who have auricular fibrfUa 
tion nnee in a great majority of such patients 
a beneficial effect will occur Barker ct al 
found an average decrease in the pulse rate 
of jq beats per minute in a group of 10S tone 
thyroid patients with auricular fibrillation 
From the observations on a cases reported in 
this paper overdigitallxatlon appeared ex 
trerndy harmful. In rare instances the toxic 
thyroid patient will be found Intolerant of the 
average amount of digitalis and a thyroid 
crisis may be precipitated (16) Usually tone 
thyroid patients have an Increased tolerance 
to digitalis in the neighborhood of 134 per 
cent (3) Digitalis should be given to all toxic 
thyroid patients who have or have not auricu 
lar fibrillation and who have definite cardiac 
enlargement or signs of congestive heart fall 
ure, since these patients are very likely to 
have a complicating factor of cardiovascular 
disease either hypertension or arteriosclero¬ 
sis more rarely rheumatism or syphilis (a 
14) Full pre-operative digitalixation of 
tients In tills particular group who do not 
ve auricular fibrillation may prevent an 
unnecessary period of cardiac strain should 
fibrillation develop during or shortly after 
operation as is frequentlj the case. 

The conversion of auricular fibrillation to 
normal rhythm by the use of qulnldme sul 
phate Is best reserved as a postoperative 
measure (1 3) 

This statement is frequently disputed on 
the grounds that there 11 a lower mortality 
rate m patients who go to operation with a 
normal rhythm than In thoae who attend op¬ 
eration with auricular fibrillation. It should 
be remembered that the abnormal rhythm ii 
but a single evidence of a generalized toxicity 
and that its alteration does not affect the 
patient s general condition There Is slight 
mechanical advantage of the efficiency of the 
normal rhy thm over that of auricular fib rills 
tioo controlled with digitalis but this advan 
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tagc mint be balanced against the dangers of 
quinidme tberapj in the more toxic patient 
against the chance of false secunt} on the 
part of the surgeon, against the probable 
return of the auricular fibrillation during or 
shortly after operation and finallj against 
the trouble of reconversion with further 
quint dine should such be necessary 

There has been little emphasis placed on 
thyroid crisis m the current literature Lahey 
has repeatedly called attention to the impor 
tance of this condition Co-operation from all 
sides together with a better understanding of 
these highly tone patients is needed if the 
pre-operative mortality is to be reduced to a 

minimum 

Thank* are given to Dr Cyrus C Starga and Dr 
Henry Field, Jr for their invalu ab le oanitance 
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W ITHIN recent years there has 
arisen a tendency to distrust the 
value of total and differential blood 
counts m the diagnosis of surgical infections 
In many instances this lack of trust is wdl 
founded as cases of overwhelming peritonitis 
with normal total counts are only too com 
mon, as are cases of severe sepsis with pol> 
morphooudear leucocyte percentages varying 
all the way from zero to one hundred Be¬ 
cause of this lack of certainty m the intern re 
tation of the conventional counts, variations 
have been devised so many in fact that in the 
present artide the writer reviews twenty 
seven such methods 

When the surgeon is confronted with such 
a multitude of methods he is apt to abandon 
all of them lurthermore and quite impor 
tant, many of these methods were devised by 
hrmatologists who are not surgeons and the 
methods were not originally intended for the 
diagnosis of surgical infections The surgical 
infections are somewhat peculiar to them 
selves and only certain hiematologjcal pro¬ 
cedures are most suitably applied to them 
It fa the purpose of this paper to analyze the 
various methods of blood examination and 
determine which are most applicable to the 
diagnosis of surgical infections By the term 
surgical infection is meant septic processes 
such as acute appendicitis, acute peritonitis, 
septic arthritis, pyogenic abscesses and amular 
conditions The diagnosis of these Infections 
Is of prime importance for they are by defini 
tfon conditions in which surgical treatment is 
indicated. 

CLASSrnCAXXOK 

It is possible to classify the methods as 
follows 

i The total leucocyte count 
a The conventional differential count 


3 Various indices of proportion between 

the total leucocyte count and the 

differential count 

4 Methods that take the nuclear changes 

in the polymorphonuclear neu- 

trophilcs into consideration 

(a) Arneth s "shift to the left and 

its modifications. 

(b) The Schilling hamogram and 

Its modifications. 

5 Cytoplasmic tone granulations 

6 Sedimentation rate of the erythro¬ 

cytes 

7 Miscellaneous reactions. 

I TIIE TOTAL LEUCOCYTE COUNT 
From the time of the first total leucocyte 
count by Malnssez in 1872 the variations in 
the count have been studied In all sorts of 
conditions. Sadler In 1892 noted the increase 
of leucocytes in Infections and Cabot hr 1894 
In a study based on 332 blood counts discussed 
the leucocytosis of appendicitis, peritonitis, 
and other infections Smith (1913) and others 
have propounded the view that a high leuco¬ 
cyte count fa a bad sign, but many eiceptions 
to this rule have been observed. Loritschoner 
(1917) In comparing the total leucocyte count 
with the pathological report In 170 operated 
upon appendices found 4 of 57 acute cases 
below 10 000 and 39 of 96 chronic cases above 
10 000 He believes the high count in the 
chrome cases is due to the elements of fear and 
the stress of admission to the hospital. In no 
condition does the total leucocyte count so 
misrepresent the actual state of affairs as In 
septic granulopenia which has been shown by 
the writer (1931-193*) and by others Pmey 
(1936) states that the size of a leucocytosis is 
not of prime importance just as the size 0/ a 
tumor can give little information as to Its 
nature. 
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The total leucocyte count is known to vary 
extensively under normal conditions Gold 
scheider and Jacob (1894) first discussed dis- 
tnbution leucocytoses Sabin Cunningham 
Doan and Kmdwall (1925) find an approxi 
mately hourly rhythm of the leucocytes all 
cells not being affected alike Arneth and 
Ostendorf (1923) say the average rise in the 
total leucocytes in digestion leucocytosis is ^5 
per cent, the nse affecting the polymorpho 
nuclear leucocytes to the greatest extent and 
the Arneth shift very little Garre} and But 
ler (1929) deny the presence of a digestive 
leucocytosis, but show that running a quarter 
of a mile will raise the total leucocyte count 
to 35 000 m a normal mdividual and that pain 
ma> raise it to 20,000 in a subject resting m 
bed and be mistaken for infection Shaw 
(1927) advances the view that the leucocytes 
of man exhibit twice daily a tidal rhythm of 
about 12 hours’ duration which 13 independent 
of certain recognized physiological stimuli 
From these results in normal persons it is seen 
that the total leucocyte count may often be 
misleading in surgical infections Further 
more, the use of a senes of hourly counts in 
determining the indication for operation in 
doubtful cases of appendicitis may merely 
record physiological changes rather than the 
progress of the infection 

2 THE CONVENTIONAL D LITE RENT LA L COUNTS 

It is generally recognized that in the pyo¬ 
genic infections the percentage of polymorpho 
nudears increases However as has been 
pointed out by the wnter and others in septic 
granulopenia the polymorphonudear per 
centage falls to zero Furthermore Boies 
(1931) states that this percentage can vary 
from 56 to 78 per cent in an hour Despite 
these obvious objections to the use of the con 
vcntional Ehrlich differential in the diagnosis 
of surgical infections the changes of several of 
the constituent cells are of importance in 
dudrng the eosinophiles, lyunphocvtes mono 
cytes, and the macropoly cyte These are briefly 
considered in the following paragraphs. 

Eosinophiles The increase of eosinophiles 
in allergic conditions and parasitic infections 
Is a well known phenomenon but the aneo- 
smophiha of acute pyogenic infections is a 


less well known although no less definite 
occurrence Page, Turner, and Wilson (1928) 
discuss eosinophiha m 5 500 medical cases 
while Jones and Crocker (1927), Baum (1929; 
Schilling (1929) and Allen (1930) have noted 
the aneosinophilia of acute surgical infections 
and the reappearance of eosinophiles during 
recovery Allen states that a basophilia inch 
cates loss of resistance Sours (1932) has ob¬ 
served m appendicitis “that if an aneosm 
ophibapersistspast the sixth postoperative day, 
the infection usually overcomes the patient ” 

Lymphocytes and monocytes and Ike Ivm 
phocyte/'monocyte ratio The diagnostic value 
of these cells is presented first In the dictum 
advanced by Schilling (1924 1932) that every 
pjogemc infection has three phases, the poly 
morphonudear leucocyte defense stage the 
monocyte stage of recovery, and the lym 
phocyte stage of cure, and, secondly is shown 
also b\ the lymphocyte/monocyte ratio 
Sours says that m an ordinary case of ap¬ 
pendicitis going on to recovery the monocytic 
response starts about the third day and readies 
its height about the seventh day The lym 
phocytic phase occurs about the seventh to 
the tenth day In general it appears that while 
the lymphocytc/monocyte ratio may be of 
value in tuberculous and other chrome mfec 
tions it is of only secondary importance w the 
diagnosis of surgical mfec tions 

The macropolycyte This cell, while not in 
duded m the original Ehrlich differential is 
considered to be of much diagnostic import by 
Cooke and Ponder These authors (1927) 
state ‘The macropolycyte is of grave 

prognostic import, and in our experience no 
patient has lived beyond a few days from its 
appearance in the peripheral blood ” The 
writer believes that the megacaryocytic type 
of macropolycyte appears too irregularly in 
the blood stream to be used In the diagnosis of 
surgical infections, but when considered in 
conjunction with other blood changes may 7 
be of some value in prognosis 

3 V ABJ 0 D 3 INDICES OF PROPORHON BETWEEN 
THE TOTAL LEUCOCYTE COUNT AND THE 
DIFFERENTIAL COUNT 

Both the total leucocyte count and the 
differential count when used alone have so 
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Tig l Tb« G b*m itiodinJ ctirt 4 a ucc&dmg lint 
u »uppa»td to tadjcxte ipmr proqno*** «nr) dejceidioj 
Iun i good pmgiv«a Toe (oar tore in the ibcrvi jtie >5 
repreteat (oar a»ci itadied br the writer Tbe two fliA 
Uoet ire (rotn Wood count* Liicn jmt before opereuen m 
two noo-(itil curt cl ippendjcitu Tbe two bfokrn Uon 
ire (real blood count* tikes tbe diy of death 10 i tun at 
prfnc pent cm In These 4 llktttretne cite* ir>dic*t« the 
fithtxhty of the Gibwoo chart is diiftnoan iod protnom 

frequently given m is l eading information that 
a correlation of the two was suggested Son 
dem (1905) stated that he had observed in 
personal work with 5 000 blood examinations 
In all cases of which I have a dinlcal record 
no pus or gangrene was ever observed with a 
polynuclear percentage below 70 Eighty 
five per cent or over of polynuclear cells I have 
never seen without a purulent exudate or 
gangrenous process irrespective of the leuco¬ 
cytic count and only one case over 94 5 
per cent did not end fatally Septic granu 
iopenia la an obvious exception to the first of 
these two rules of Sondern 

The Gibson standard chart Gibson In 1906 
interpreted this postulate in graphic form as 
is seen In Figure 1 Gibson considered the 
normal total leucocyte count to be 10 000 or 
leas and the normal percentage of poly 
morphonudears to be 7c per cent For every 
nse of 5 per cent in the fatter there should be 
a corresponding nse of 5,000 in the former 
If this nse in the total leucocyte count does 
not occur the line rises and the prognosis is 
bad if the line descends the prognosis is good 
Mennlnger and Heim give an extensive litera 
ture on the Gibson standard chart and find a 
fairly good correlation with the findings in 
their 309 cases of appendldtLs as do Neal and 
Robnett In thar 217 cases of appendicitis 


B alter’s indtx of resistance Walker in 1919 
devised his Index of resistance (ER) 

IR-(T—10) —(P-70) «T—P+60 
where T equals the thousands of total leuco¬ 
cytes and P equals the percentage of poly 
moTphonudean. Walker used this index In 
105 cases A positive index is a good omen 
but often there Is a positive antemortem index 
Middleton and Gibbon (1930) modify Walk 
er’s Index by using seventy five instead of 
seventy m the equation 
The lymphocyctic index Jones and Crocker 
(1927) use a lymphocytic index computed like 
Gibson a McDonald (1931) represented this 
index by the equation 

IR - (T-10) - (20-L)-T+L-30 
where T equals the thousands of total leuco¬ 
cytes and L equals the percent of lymphocytes 
Watters (1913) charts the leucocyte count 
by a solid line and the polymorphonuclear 
perce n tage by a broken line on Gibson s 
chart The solid line should remain above tbe 
broken one 

Absolute taints Alsolute values for the 
counts of the different cells found in the dif 
ferential have been advocated by Boeraer 
(1930) Middleton and Gibbon (1930) and 
Kolmer (1931) Rexnlkoff states that absolute 
value* are of much less value than the per 
cent age determinations because of the great 
variation of the total count In different phases 
of pathological conditions 

NUCLEAR CHANGES IN POLYMORPHONUCLEAR 
NEUTBO MILES 

4a Arntlh s s)ujl la Ike left and its modi 
hcatlosu When it was noticed that the total 
leucocyte count and the differential count 
alone and In many Instances a combination 
of the two did not give true information as to 
the presence of an infection hiranatoiogista 
sought other methods Arneth (1004) work 
lng at the Leu be dinlc was one of tie pioneers 
in this field basing his observations on the 
age of the polymorphonuclear*. Several ob¬ 
servers bad previously noticed the correlatioo 
between nndear immaturity and Infection 
Muir (1891) states Al»o when there is 
leucocytoais, especially if acute, there are 



HARKINS BLOOD EXAMINATION IN DIAGNOSIS OF SURGICAL INFECTIONS 51 


found more intermediate forma between the 
two varieties (polymorphonudears and lym 
phocytes), and there are proportionately 
fewer corpuscles in which the nuclei are quite 
separate from one another ie,in suppuration 
etc. a greater number of the corpuscles appear 
to be of younger age or more recent forma 
tion ” Ewing (1901) finds many myelocytes 
with the polymorphonuclear leucocytosis of 
infectious diseases. It remained for Arneth 
to analyse minutely these changes He 
divided the polymorphonuclear neutrophiles 
into five classes depending on whether the 
nudei have one to five lobes These dasses 
were divided into subclasses so that in all 21 
individual types of polymorphonudear neu 
trophiles were counted The normal figures 
for the different dasscs In one hundred poly 
morphonudear neutrophiles are 

ci*m i n m iv v 

Number of cells 5 35 41 17 a 

Since this was always charted in this form an 
increase of the cells of type I is a shift to the 
left and an increase of the multinudeated 
cells of Class V is a shift to the right A shift 
to the left occurs in infections and a shift to 
the right in pernicious anormio. 

The chief objection to the Arneth count is 
its complexity This makes it more readily 
applicable to chronic conditions as tubercu 
loss where the expenditure of much time is 
not a handicap In the rapidly changing 
events of a busy surgical service a lengthy 
procedure as the Arneth count finds little 
place Furthermore, as will be shown later 
most of Ameth’s subdivisions of the polymor 
phonudear neutrophiles are in the more ma 
ture cells which arc affected by such slight 
changes that their alteration is of little value 
in the more severe type of surgical infection 
The polynuclear count The polynudear 
count of Cooke and Ponder (1937) is one of 
the most popular of these simplifications. 
These authors neglect the aubdasscs and con 
slder only the five mam dosses. The normal 
values of the polynudear count are not quite 
the same as for Ameth's five dasses 
Needles neutrophilic graph Needles (1933) 
introduced a graph wherein he charts the 
normal line of Cooke and Ponder’s five 
dasses then uung a point between the second 


and third dasses as a fulcrum obtains dock 
wise (left according to the old classification) 
and counterclockwise (right) shifts 

Counting the nuclear lobes Von Bonsdorff 
(1913) devised the method of counting the 
nudear lobes in one hundred polymorpho¬ 
nudear neutrophiles. Von Bonsdorff found 
the normal value to be around 280 in men and 
slightly less m women 

The weighted mean This term was devised 
by Cooke and Ponder to deagnate the mean 
number of nudear lobes per polymorphonu 
dear neutrophile. This is equal to the num 
ber of nudear lobes divided bv the number of 
cells and should be above 24 m normal mdi 
viduals. Piney (1929) finds the weighted 
mean m health varies from 247 to 3 11 with 
an average of 2 74 

The Bushndl and Treuholz index These 
authors (1908) add the number of c ells m 
Ameth's Classes I and II and half of those in 
Class HI The normal average index by this 
method is 67 

The Benson index Henson (1914) states 
that the normal summation of Ameth's 
Classes I and II is forty cells. He uses as his 
index the excess of this summation over 
normal Thus fifty cells would be a -f-10 index 
and indicative of infection 

4b The Schilling haemogram amd its modi 
f cations Schilling simplified Ameth’s count 
by dividing the polymorphonudear neu tro¬ 
philes into four dasses mydocytes young 
forms staff forms andsegmentcdoradnlt forms 
Since he combines small and large lympho¬ 
cytes into one group and both of Ehrhch s 
types 0/ monocytes into one group and since 
Ehrlich had already gi\en myelocytes a 
separate grouping Schflbng’s eight types of 
cells as shown in Table I are no more in num 
ber than the conventional Ehrhch count As 
will be shown later, Schflhng’s contribution is 
that hi5 subdivisions ore those that are of most 
practical value Weiss (1031) says in tins con 
nection that “the actual significance of the 
percentage of neutrophiles lies in one of its 
component parts the percentage of staff or 
immature neutrophiles. Once this is under 
stood all of the apparent discrepancies can 
be solved ’ The differentiation between seg 
raented and non segmented polymorphonu 
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dear* is of prune import once in the diagnosis 
of surgical infection*, while the *ubdivision of 
lymphocyte* into small and large varieties i* 
of little practical value except in one disease 
lymphatic leuianma 

The writer put* the upper limit* of normal 
of the total leucocyte count and the staff per 
centage higher than does Schilling 


TABLE I THE SCHILLING ILEMOOIAU 



individuals but that it Is not *o marked as 
the variation in the total leucocyte count or 
the percentage of polymorphonuclear*. Harter 
and Lyon* (1933) state that moderate exercise 
and emotion give neutrophilia without shift, 
but that a severe stress gi\es also a lhift 
Doan and Zerfa* (1937) in discussing the 
rhythmic range of the white blood cells lbow 
that the ahift to the left doe* not vary as much 
as the total counts. Baum (1939) believes m 
serial h nemo grams which are taken at regular 
interval* 

Pons and Kntmbkaar t classification Pons 
and Kxumbhaar (1924) attempted to rfmplifj 
Sc h i l ling s barmogram by using only three 
classes 

Class I - metarnv docyte* 

Clan II -»t*S ails 
Class III — scjrocntod cell* 


In surgtrv the Schilling hrmogram seems 
to be peculiarly adaptable It ho* been used 
by Allen (1930) Lippincott (1940) Thomp¬ 
son (1930) Miller {1933) and Kffbury (1932) 
Kolmer (1931) says I strongly advise *ur 
geon* to adopt this shift to the left and nu 
dear index method for routine differential 
leucocyte count* and reports Connor (1931) 
f in discussing blood pathology in relation to 
surgery say* the Schilling hemogram bids 
fair to become a valuable procedure in diag 
noils and prognosis Goodale and Manning 
(1931) compare the hemogram with the mi 
croicopic findings in a sene* of 40 operated 
upon appendices and finds the agre em ent very 
good Yaguda (1931) in a study of 671 patho¬ 
logically examined appendices find* the hemo¬ 
gram much superior to Gibson s line and con 
dudes In the presence of a normal immature 
count I agree with Cooke that an mflam 
matory process in the appendix can be defi 
nltely exduded. 

Retnfkoff (1939) points out that the total 
count lags behind the hemogram finding* 
Furthermore in 30 fatal pneumonia* 57 per 
cent had a total leucocyte count below 10,000 
bnt all had more than 10 per cent non-seg 
mented polymorphonudear neutrophies 1 a 
guda says that physiological leucocytose* do 
not affect the percentage of no D-segm rated 
cells . Schilling (1924) shows that there is some 
dally variation in thi* percentage in normal 


However since these authors also counted the 
myelocytes separately In reality they have a* 
man> subdivision* of the polymorphonudear 
neu trophies as Schilling 
A on filament counts The most extreme 
simplification of the original Ameth scheme is 
to divide all polymorphonuclear neu trophies 
into fikmented (segmented) and non fila 
mented (non segmented) form*. Even this 
simple procedure was attended with much 
argument There was debate concerning the 
name* given these two groups and con coning 
whether to consider the percentage of non 
filamented forms a* that of one hundred 
leucocytes or one hundred polymorphemu 
dears Kothe (1905) used the percentage of 
mononudeated polymorphonudeari m one 
hundred leucocytes Schilling (1939) speaking 
of the percentage of non filament* in one 
hundred leucocyte* as opposed to the use of 
the complete hxmogram sayi the non-filt 
ment percentage Is of interest only within 
the narrow limits 0/ one disease (tppendi- 
dtis) and give* a classification 

frre* 

11-15 pcn-filiiflexiti — i«t 
*5-45 Doo-fllament* - rnd 
45-60 pon-filament* — 3rd 
more than 60 non-filament* — 4th 
A Helens index Gerard and Boerner (1930) 
and Boerner (15133) present a method of ex 
pressing the non filament count. The nudear 
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index of these author* should be over fifteen 
m normal persons (average 36 6), whereas 
children younger than t year of age average 
2 8r The nuclear index (NI) is calculated 
on the basis of one hundred leucocytes 
and expressed as 

NI— Fflamented poly* 

Non fiUmented polys 
15-17-* normal 
10-15 —alight shift 
5-10—moderate shift 
o~ 5 —severe shift 

The Sckwarsbart chart Schwarxbart (1Q31) 
has represented all the elements of the hicmo- 
gram in a very graphic way He has vertical 
scales for each cell type running from left to 
right These scales are so adjusted that an 
equal vertical change in one cell type corre 
spends to an equal vertical change in another 
A heavy line across the center of the chart 
represents the normal average and lighter 
lines above and below the normal ranges of 
each type of cell 

5 CYTOPLASMIC TOXIC GRANULATIONS 

Cytoplasmic criteria of the age of leuco¬ 
cytes in normal individuals are extensively 
used by hematologists The evidences of 1m 
maturity indude mitaChondna and amcrbold 
activity in supravital preparations cyto¬ 
plasmic basophilia and the presence of centro- 
somes and the Golgi apparatus. FiUhugh 
(1932) believes that the best criterion of un 
maturity is the presence of cytoplasmic 
granulations. Young neutrophdes have more 
basic staining granules scattered in with the 
neutrophilic granules than do mature forms 
In the latter the specific granulation is am 
phophihe or slightly aadophilic in character 

Xugel and Rosenthal have devised a de 
generative index 

Degenerated 

. , , polymorphonuclear* 

Dcflcncrmtlvo 

and state that "the persistence of a degenera 
five index between 90 and 100 per cent is of 

r ve prognostic import and usual!} followed 
death. 

Prochnow (1931) analyzes several coses of 
appendicitis with simultaneous Schilling and 
pathological granulation charts and finds the 


hemogram much better In pneumonia the 
peak of the pathological granulation curve 
appears after the ends. In conclusion Proch 
now states “Least sick icohl feslsteBen, dass 
die Hamogrammtihodc in der Diagnose und 
Prognose dcr akuten Appcndicitidcn an vid 
cmpfindlichera und verlassltchcrts diagnostichcs 
und prognostischa Hi tie l bildct als die Pro- 
zentzahl dcr palhologisckcn Granulation ” 

6 SEDIMENTATION RATE OF THE 
ERYTHROCYTES 

This test was mtraduced by the obste 
tnaan F&hraeus in 1918, although Grodinsky 
has pointed out that several previous ob¬ 
servers had noted the rapid settling of the 
erythrocytes in pathological bloods Partly 
because the test was introduced by an ob¬ 
stetrician and parti} because the range of 
delicacy of the test is peculiarly adapted to 
obstetrical and gynecological cases the sedl 
mentation rate has been chiefly applied In 
these fields 

Wintrobe (1933) presents a new instrument 
whereby one can determine the sedimentation 
rate volume of packed red cells leucocytes 
and platelets and ictenc Index at the same 
tune A perusal of the literature indicates 
that the sedimentation rate is not so applica 
ble to the diagnosis of surgical infections as 
are the harmognim and nudear radices 
Schilling (1929) states in this connection that 
the acute infection or exacerbation, the pro¬ 
gressive and more active process is reflected 
in the haunogram, while the latent chronic, 
infections sometimes are better expressed in 
the sedimentation reaction ” Varga (1929) 
after discussing the effects of various factors 
on the sedimentation rate condudes ‘ Die 
Untersuchung dcr Scnkungsgeschunndigkat hat 
uns sow hi in diagnostischer als auch in prog 
nostisckcr Hinsicht vtd winger su sagen als das 
Blutbild ” 

7 MISCELLANEOUS REACTIONS 

Changa in tke serum The senes of tests 
used collectively by McDonagh have so far 
been applied only to chronic conditions. These 
tests include an observation of the colloidal 
dispersion of the bfood under the ultra 
microscope determinations of blood sugar 
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turn, viscosity and refractive index From the 
result* of these determination! bloods are 
divided into hydrated normal, and dehy 
drated varieties and treatment given accord 
ingly The writer mil not attempt to give an 
appraisal of these test* except to toy that at 
present they have Little application to aente 
surgical infection! 

Lcvcoc\ic reaction of D Amato This re 
action was introduced by D Amato in igai 
and was derived from Widal s hrcmodastic 
crisis reaction It was first applied to tuber 
culoss, later to vanous types of infection! 
and in 1927 to syphilis At present the re 
action has no application to surgical in fee 
tions 

Iodopkiha Locke (1902) noticed that blood 
in inflammatory conditions gave a reaction 
with iodine The presence and intensity of 
thi! reaction have been used in diagnosis At 
present this method 11 little used 

The gulladiapkot The guttadlaphot as 
used bv Schilling and others consists m apply 
ing drops of \enooi blood directly from a 
syringe to three «tnps of paper of different 
color which are held in a frame of cardboard 
and examined the next day By the corona of 
color formed around the drops of blood the 
diagnosis is made At present the method has 
no surgical applications, being used only in 
chronic infectious diseases 

3TVDY OF CASES 

The wntcr has used the Schilling htrmo- 
gram in a senes of 33 cates during the past 
year The cases to which the hxmogram was 
applied were selected in most instances be¬ 
cause of some difficulty in the clinical diag 
noss This small senes has the merit that it 
indudes every case in which the hxmogram 
was used b> the writer during this period of 
time These cases are presented as DJustra 
poos of the ments and limitations of the 
hxrcnogram 

The writer uses an index called the toxic 
index (TI) which is based upon the Schilling 
hxmogram. This index may be defined aa 
ioMy+sJ+iCS—10) 

10L +sL+ \ 

where Ify—myelocytes, /•"juveniles, 5 — 


excess of staff forms over ten (the arbitrary 
upper limit of normal) E ™ eosinophilcs, 
lymphocytes and A—adult polymorphonu 
dear neutrophfles Tire multiplication factors 
for each cell type were arrived at arbitrarily 
and are considered to represent the relative 
importance of these respective ceils. The In 
dex Is zero in normal persons and by definition 
cannot be negative. It is positive in infections. 

Toxic Index o 00-0 13 - mild Infection 

Toxic index o ij-i 00 — moderato Infection 

Toxic Index 1 00 and above -severe Infection 

This index is essentially a method of ex 
pressing the Schilling hamogram by one 
arithmetical figure It ia quite probable that 
the formula can be improved upon At pres¬ 
ent it fails entirely to indicate the true con¬ 
dition in septic granulopenia and to a certain 
extent is inadequate in parasitic Infections 
Originally this index was termed an index of 
infection but since Jt may be markedly posJ 
tive in non infective tone conditions as will 
be shown later the designation tone index 
seems preferable 

In Table II are presented the temperature 
readings and blood findings In 5 cases In all 
5 cases the hxmogram and the toxic index 
were essentially normal and subsequent 
events proved that there was no indication for 
operative interference from the standpoint of 
infection alone 

Cass i represents an matanc* of suspected scute 
tppeocfldtis, but farther history Indicated acutealaj- 
bolicfi»tn>-entends winch »*s confirmed by the ne* 
■tire blood findings Case s represents raul coi>c 
with s huh tots! leucocyte count but normal hrmo- 
fram Afterabraln tumor removal, the question as to 
whether the persistent fever »u of central or In 
fectioos on tin aro*e in Case 3 The normal toxic 
Index was sub* tan da ted by a subsequent uneven tl a! 
convalescence Case 4 represents an Instance of 
Pick.’* pencardltk: p*eudo-drrho*ia in which despit* 
faver and a hifh total leucocyte count the hxmen¬ 
grain indicated no Infection and at operation no 
signs of inflammation were found. Case 3 repre¬ 
sents a man ajed &0, with an Infected wrist wound, 
Ivmphantldi, and anHarv lymphadenitis. Bees us* 
of toe patient 1 age, a serious outcome vu feared, 
bet the blood findings and extrwneiy mild sub*e 
quent course w ere concordant 

It is seen from Tabic II that in 5 cases 
with normal hxmognima there was no surgical 
infection That the convene is not nlwavs 
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true is shown from a study of the 11 cases 
presented in Table HI 

Casts 6 to 9 indicate that the hremogram mav be 
ibncmnal In malignant conditions either when re- 
caving roentgen therapy or as an antemortem 
phenomenon. Cases 6 and 7 received roentgen 
therapy and Cases 8 and 9 represent * cases of 
carcinoma 1 of the breast and x of the stomach 
Despite the lack of marked infection or of terminal 
bronchopneumonia both cases present marked ante¬ 
mortem shifts. In Case 8 bone marrow metastase* 
may have been a factor in the production of the 
shift as Is indicated by the presence of 3 per cent 
nucleated erythrocytes. The bones were not ex 
amined at necropsy Case ro is the one outstanding 
example in the entire series in which the bxemogram 
might have given misleading inform*two. In this 
instance a perforated ulcer was suspected because of 
severe pain In a padent under nicer management 
Two days later bo passed a stone per md&ram and 
recovered. While the bretnogram is abnormal in this 
case it is not as much so as one would expect with 
a perforated pepdc ulcer In Case 11 a right sub- 
chaphragmadc abscess was diagnosed dinlcaUy and 
roentgenoJogjcaUv However the very slight shift 
indicated the mDaness of the infection and the patient 
recovered without operation Again in Case 12 the 
harmogram indicates the mild Injection in a patient 
with acute prostatitis. Case 13 represents a man 
iged 65 with common duct stone and marked faun 

diet Only the admission count is given in the table 

the subsequent course of the toxic Index being shown 
in Figure * It is a question as to whether this 
patient belongs in Table HI as while he recovered 
temporarily without operation the presence or 
lbsAice of surgical Infection is a matter of definition. 
Operation was performed several months later 
Finally Cases 14 and 15 show that as Is well known, 
the hamogram ma> be abnormal in so called purely 
medical conditions. Case 14 represents a patient 
with ulcerative endocarditis and Streptococcus 
harmcJvticus septicaemia 1 days before death and 
Case 15 represents a patient who recovered from 
pneumonia The ilrallaritt m the blood findings in 


these 2 cases Indicate* the difficulty In making a 
prognosis from the blood findings alone. 

In Table IV 13 shown a definite change in 
the hicmogram m 10 cases of non fatal surgical 
infection A comparison of the toxic indices 
with those of the cases in Table II, where some 
of the patients presented just as marked 
clinical symptoms shows the relatively high 
indices in the cases with definite surgical in 
fection 

Casks 16 and 17 are example* of acute appendl 
dtis, Case 17 being Interesting In that the pre 
operative temperature and total leucocyte count 
were normal despite a pathologically verified very 
acute appendicitis. In Case 18 the presence of an 
appendiceal abscess or typhoid fever was suspected 
the blood findings Indicated an abscess and this was 
found later at operation. Cases 19 and 20 represent 



Fig j The variation In the tone Index during the course 
of surgical Infections The unbroken line represents * fsUl 
case siid the broken lines represent 3 cases with recovery 
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TABLE LI I —ABNORMAL HdLMOQRAM IN ELEVEN CASES WITHOUT STOOICAL INFECTION 



children aged 7 and 10 years, respectively with 
recovery despite an operaLi\e fi n di n g of perforated 
appends with pooriv localised pen tom to. The 
tccood of t h ese caaea la of special Interest becaoae of 
the correlation of the admission tone index with the 
operative findings despite a Dormal temperature and 
a total leucoo te axiot of 7 700 In Table FV ooly 
the admission data for Caaes 19 and 10 are even 
detailed aerial change* m tbe br-mogram being 
shown in Figure t Caaea at and 2a reprevent 1 
patienta with acute tppendraLia with re co very the 
brat being gangrenous Case sj is an example of a 
pel k ihaceas, bD count* bang made after the er 
pioraton lapjrotomv and illustrate tbe alow con¬ 
valescence Two da> a after the lait count recorded, 
a second abacea* was found In Case 14 the mild 
course of an al\ ecAar abaceaa ta followed Case 15 
r epresen ts a patient with an acute exacerbation 
of chrome 011 com veil ta of the tibia verified at 
operation Case rep resent* a bor 17 yean old 
with a perforated peptic ulcer that was to indefinite 
In its clinical symptoms that operation was no< per 
formed until 10 hours after admoaloo. It la of 
Interest that the initial smear taken 1 bour after the 
probable time of perforation showed no definite 
toxic 0 toplaanuc granulations while tbe hjemogram 
already showed a definite change The next day 
there were \er> questionable toxic granulations and 
tbe third da\ a few more distinct toxic changes 
Thu arbitrates again /or the extreme latency of tbe 
cctoplaimic changes In eoodudoo it may be sard 
that all of the noo-fatal aurgical Infections shown 


in Table I\ produced a definite change in tbe hxrno- 
gram. 

In Table V are presented tlw changes in 
the hwmogram in 7 cases of fatal surgical in 
fectlon TVse 7 cases aD have markedly abnor 
mnl hmmogramB and high toxic Indices the 
average of the highest tone Index being 7 56 
whereas tbe average In the 10 cases with re¬ 
covery shown in Table I\ is 1 61 This would 
indicate that tbe todc index has some value 
in prognosis as well as diagnosis However In 
a of the cases of fatal surgical infection the 
toxic index was never as high as In j of the 
surgical infections vrith recox ery 

Tbe marked infection In a case of poatoperative 
gas bacillus Invasion of tbe abdominal wall Is seen 
in tbe haemogram of Case 17 taken 10 minute* before 
death The previous day tbe total leucocyte count 
was 11,000 Case s8 represents a boy agtdj years 
with primary pneumococcal peritonitis The low 
total Ieucoc>te counts associated with the marked 
shift are of Interest. The poJrmotphoonciear new 
trophQes in tbe peritoneal flmd at the time 0/ death 
writ almost entirety imm ature forms Cases *9 *«i 
30 represent patient* with friable cardooma 0/ th» 
rectosigmoid that ware perforated at the time of 
operation with the production of pelxlc peritonitis 
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TABLE IV —ABNORMAL HEMOGRAM IN TEN NON FATAL SURGICAL INFECTIONS 



fax «ub— gu«u t toque 


uni The marked difference In the extent of 

the shift in these * cases is Interesting In the first 
ewe Streptococcus viridana wu the prevailing 
organism and In the aecond with the higher toxic 
index Streptococcus luemolyticua Case 31 repre¬ 
sents a patient with cardnoma of the rectum treated 
by combined abdominoperineal resection. The 
initial rise in the toric Index correspond* to an In 
lection of the perineal wound and the terminal rise 
to a cystci-liretero-pyeionephritis. Case 3J repre¬ 
sents a boy with a brain abscess who died of aecond 
ary meningitis a week after the last count was taken 
Cate rj represents an adult with a perforated 
appendix and generalized pen tom Us who presented 
such uncertain symptom* that operation was not 
performed until twenty four boars after admission 
The torfc index of 5 85 given In the table was de¬ 
termined several boors before operation. After a 
temporary improvement which is reflected in the 
decrease In the toxic Index aa shown in Figure a the 
patient developed a subdiapbragmatic abscess and 


RECAPITULATION 

A study of the literature indicates that 
many of the indices devised to determine the 
presence and seventy of infection cannot 
suitably be applied to surgical infections. The 
sedimentation rate of the erythrocytes is too 
labile a test to be satis/actor} Cytoplasmic 
tone granulations follow the onset of an acute 
infection with a latent penod that renders the 
observation of these changes of little value in 
acute surgical emergencies. Certain tests such as 
the guttadiaphot and the McDonagh de 
terminations have no apparent field of useful 
ness whatsoever at the present time in acute 
infections and others such as the leucocyte re 
action of D’Amato have not been applied to 
any of the pyogenic Infections either acute or 
chronic. 
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TABLE V—ABNORMAL HAMOGRAM IN SEVEN FATAL SURGICAL INFECTIONS 



The total leucocyte count, the conventional m the form of the percentage of non fila 
differential count and vanoua Indices and mented polymorphonuclear neutrophlles 1* 
combinations of the tvro although of consider often of value To avoid confusion and for the 
able value are often misleading A study of sake of uniformity this percentage should be 
the nudear changes m the polymorpbonu expressed as that of one hundred leucocytes, 
dear neutrophlles gives a useful appraisal of When on the other hand the percentage of 
the status of surgical infections However non filamented cells Is expressed in terms of 
the Ameth count and Its modifications are too one hundred polymorphonudear neutrophlles, 
complicated and pay too much attention to the observer does not have the advantage of 
minute subdivisions that arc off the scale of Information obtained from changes In the 
change* present in severe surgical infections, other cell* of the hromogram 
The Schilling htemogram seems especially The Schilling hxmogTam may be expressed 
adaptable to the diagnosis of surgical infec as a single arithmetical figure by using what 
tioon A aimphfication of the rurmogram Is defined m this paper as the toxic index. 
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This index indudes most of the factors in the 
complete hrcmogram and its formula was de 
terrained after trying many similar formulas 
It might have been more accurate if a factor 
depending on the total leucocyte count were 
included, but to prevent too great complexity 
this was omitted The multiplication factors 
m the formula were determined arbitrarily 
and are intended to indicate the relative un 
portance of each cell 

The hccmogram was used m a series of 
cases that while small in number had the 
advantage of being consecutive and of con 
siderable variety The results obtained in 
this senes of cases agree with those reported 
by other writers in similar cases. It is well 
known that the hannogrum should be used 
only as an adjunct to clinical examination 
Furthermore an increase in the toxic mdex is 
not limited to surgical infections and may 
occur in toxic states and as an antemortem 
phenomenon There ma> be an increase in 
carcinomatous cases undergoing roentgen 
treatment and in any infection irrespective of 
whether or not surgical interference is mdi 
cated The degree of change is not always 
indicative of the extent of the infection The 
test is apt to be more misleading when used 
as a prognostic omen than when taken as a 
diagnostic indication since certain patients 
may recover after a more marked shift than 
occurs at any time in other iatai cases. 

However, if these factors are all taken into 
consideration and the hrcmogram is used m 
conjunction with observations of the pulse, 
temperature respiration and d mica I signs and 
symptoms it gives confirmatory evidence as 
to the condition of the patient. In many 
instances the hrcmogram is superior to certain 
well recognized tests, the most outstanding 
example being cases of overwhelming pen 
tonitu where the total leucocyte count and 
the temperature may be both subnormal but 
the tone mdex increased with a reasonable 
degree of certainty However, the homogram 
is advantageously more stable than the total 
leucocyte count under influence of pain and 
fear 

CONCLUSIONS 

i Of 37 indices of infection studied in the 
literature the Schilling hicmogram seems best 


suited for the study of surgical infections 
Most of the factors m the Schilling hicmogram 
can be expressed as a single arithmetical figure 
by using what is defined in this paper as the 
tone index 

2 An alteration in the haunogram is not 
a specific indication of infection or that an 
infection which is present requires surgical 
interference nor is the degree of alteration 
always proportional to the seventy of the in 
lection. But when used in its entirety or ex 
pressed as the toxic mdex and when taken in 
conjunction with clini cal and routine labora 
tory examinations the haemogram adds defi 
nite confirmatory evidence as to the presence 
and course of surgical infections 


BIBLIOGRAPHY 

i Allen J D Schilling 1 * differential blood count. 

Kentucky M J 1930 rrvud, 363-367 
1 AajfZTH J Die neutrophflen Leukairten bd Infek 
Uamkrmkbeiten Deutsche med Wduschr 1Q04, 
■OCX, 54-56. 

3 AiNmr, T and OsTtwnonr L. Ucber die \ erdau 

tmflalCTkojytoao aof Grand qualitative* Blutunter 
waning nach Ameth, MU dnem Bdtrage rur 
Moacaytengran illation Folia harroatol 19*3, 
vtix, 113-350 

4 Bvnu, F The importance of aerial hamoKremj Am 

Med 1919 xtiy 548-353 

j Boeuntj, F A chart ana «j*tetn for reporting and 
recording hlood examination!. Am. J Clin Path 
1931 II 403-410 

6 Bores, L. R. Immature white blood celU in otologic 

infection* Arch Otolaryngol 1931 nd, 138-354 

7 von Bownoarr A. Untenucbungen ueber die 

Arnethacbe Jlethode der Bejtlmrnun^ de* neutro- 
philen Blntbilde* und da* neutrophUe Blatbrld hd 
G«*anden Bdtr *. On, d. Taberk 1913, v 
319-514- 

g. BcJtHNeii, G E- and Taruncuz, C A. Cited by 
Cooke and Ponder 

9. Cabot R. C. The dlagnoatk and procoottfe Impor 
tance of leucocytorii. BoatonM.«S.J 1894,cm, 
177-170 

10. Cornea*, H- AT Blood pathology In relation to *ur 
gery T Lab & Clin. Med 1931 xvi, 647-654. 
ir Coo re, W E_ and Ponddl b. The Polynuclear 
Count London Ouriei Griffin and Company 
1917 

xa. DAnxm Cited by Editorial. The leucocyte re¬ 
action of D Amato in the atudy of J Lab, 

ftClin-Med 1913, rvfi, 1180-1184. 

13 Ekuw C. A and ZntrA* L. G The rhythmic range 
of the white blood cell* In human, pa tbolopcal 
ieucopenfc and leucocytic atate*. J ilrper lied/ 
1937 xM 551-339 

14. Ewixo, J O f nJcal Pathology of the Blood- p 143 
Philadelphia Lea Brother* and Company roar 
ij FAeqlaito^ R. Ueber die Unacben der rerminderten 
Su*penuonr-*t*bditaet der Blutkoerperchen waehr 
end der Schwa nfencha/t, Biocbem Ztacbr 1918 
Unii, 355-J64 



6o 


SURGERY GYNECOLOGY AND OBSTETRICS 


16 Fm Hcroa, T Jl The age of the leucocyte m tda- 
txn to mfectfco J Lab k dm lied igj» nn, 

tj G\uky \v E and Ritt t-fj V Physiological Iraco- 
cytomi Am J Physiol igtg, 11^355-356 

18 Gexuld, J H and I torn, n, F The up ificancc 0/ 
llnft to the left" m differential leucocyte crrnnli 
and the nuclear ruder ai a meant for interpreting 
and ic t t mlii ig I Tha nuclear ruder of nccnaJ 
blood and tha mtVa-nre of age J Lab Jc Clin 
lied iqjo, in, 300-305 

g Giaao* C L The aloe of tha differential leuc ocyte 
coant in acute aorpcaJ dr*e*»e» Ann Sorg 906, 
aim, 4*5 +» 

jo GOLDaonro**, A and Jccu* P Uebex dte \ ana 
Uonea dec Laukoeytoar 7jjchr f hi in lied 894 
ITT J73-448 

Good ux, R H nd llonmro, M E The Schilling 
tnder m appendant* J Lab ft Cfan Med qj 
r. 1, >86 - vjo 

Hiulpo, II h Graaulocytc^erna and arnnulo- 
cytic an* 1 rx with rcemery Arch Int Ilea 93 


13 Idem Grannlopmia and aj-ramducytic angina J 

Am Ued Am 031 iar, 13*-! 37 

14 HuctclJ S ami l.\on, C Surgical applicant** of 

the Schilling differential blood coant Su 4 
Gyoec L Cfcnt 9J3, cw, 8i—186 
5 llrjxu G E A study of tha Arneth formula J 
Am lied Vm 9 4, trm, 9 1-9 5 

16 Jonev, W C and Caocaxa, F L Lencocj tic rodice* 

of body resistance with report of a new tnder. J 
Lab ft Chn Med 1917 m, 481-491 

17 Krutrar 11 J Schilhrtg’i cnfferenUal coant J 

Arkmnjaj II Soc gjt, m 111, 143-148 
j8 Kojclua* 8 H Tha SefntHru index at aa aid m 
p rog u o aa and rhagncaw of corapbcahon* m jmrw- 
moaxa lied I IcRec 93 . CTwn, 8j- 8j 
» Koutta, J A Laboratory aal* in the thajcaoaia and 
treatment of *nrgical aepbceima J Lab ft Clin 


llad 93 mL 685-091 
KouTWotcrexa, K Lmcocyt* o 


comparatrre study with banpiy finding* La ace 
hundred and aereuty operated caeca J IIimcmti 
11 Am 917 mi 406-407 

jr Kom, H Daineutrophik Btotbdd traFro ehafad ram 
der «lu tm Appeniotia Bad him Wrhnarhr 
908, xl 633- 636 

31 Lu r Dw -o ir L 8 Some diagnostic and prognostic 
blood mriaaticoB hew Orleans II ft S J 930, 
Imn, 76 -769 

33 Locxx Cited by Sondon, ooj 

34 itnjcirr L Cited by Gray. H Cell counting 

terhruc. a atady of priority Am J M Sc g> 

dm, J >6—5 j 5 

35 McDcmud. S Leneocyta counti m surgical prog- 

noaa Eambuigh M J 931 1x1 mi, 657-688 

36 Urjocixcn, W C and Firm, H S The rhmral 

significance of the relation of total and differential 
leococyt* exist* in acute appe n chc xt a Ann E'm 
914, lxxx, g 5—931 

37 MnxDixrcrt. K and Onio* J H The proanottic 

valoa of tna nuf 1 leukocyte and differential coant 
m lobar pa eumc rua Am J II Sc 1930 cl nr, 
31-36. 

38 IT nrra, H P The leococyt ea m wngual coodiQaai 

J Lab ft Chn lied 193a, i>n, oo-it 3 
Mon, RowrtT Coctnbutum* to the phjwology and 
patLolowy cf tha biood J Anat ft Phyaol 189 


count fn acuta amgtcal cmdittene J llraaoarl II 

Am ijiT.xnrr 597-406 

4t Ktu, 11 P. and Honm D A The leucocyte 
coant >1 a diagnostic and pragnojtje aid t* apperth- 
Qtta, ftnrhrya frmn hjatofo^ic daMificatxm of two 
hundred and twenty-aerm caaea II Herald, 1917 
307-314 

41 Ntxutxx. R J A neutrophibc graph. J Lab ft 
Om lied ,1931 xtu, 961-974 

43 Puik, I II TrjaWEX, K B and U nacor J H Tha 

idmiewl ngmucance of eoaincpfulia cm a general 
medical aermee J Lab ft Clin lied 19*8, nn , 

44 Prrxy A The importance of haematology in autgery 

Bnt J Sorg 9J6,nr 9-35 

45 Id em Krcent Adewncea m 1 laematology *d ed 

Phikdefpfna P Blalutcn a Son ft Ccmpany Inc 
9 8 

46 Peart, C and Mimran v \» E B Stodiea in blood 

ctfl morphology and funettoa ho HI—Extreme 
neutrophilic lercocytoaia with a note cm a Amplified 
Arneth count J Lab ft Chn lied 1914, x, 

•3- *6 

47 PaooiNcrw F Die Bedeotunf der palholoftwhen 

GrarniUtmei der a u aa m Bbthorpercbeo uad dta 
lUnufnnnu to der Dtagncwa der ala ten Ap- 
pcndinitden Arch f him Qnr 1931 dx\t, 60- 
177 

48 Rexmlott r W hite blood cell counU In coc\ale*- 

cence from infectiOQ* dueaaea Am J II Sc 1931 
dxxxn 67 84 

49 Sub* F R CrurowoKA*, R S Doa* C A and 

Know ux, J A The normal rhythm of the white 
blood crib Bull John* Ilnphmi Hoap 1915, 
reiVLi, 4-67 

jo Siren Oted by Soodcm, 905 
51 Sanunw, V \tjTwacbc ladle \oa dtnger Pen- 
toaita, fetfgeMdrt rant cbrich ihr Bhtbtld 
Deatacha med U ch m ch r 1911 xhuL 764-765 
5* Idem Das Ilaem ogramm m dm Pohhhmk. L Blo- 
logttcha Kurven der Leuhocytenbewegnng ala 
Gn mdbga der prallurhen Bewrrtang emmaUger 
Bhrttmtenaclnmjm Ztachr ( thn lied 914, 
=n, *3»-a47 

53 Idem The Blood Picture 8t Louis C. V lloaby 
Cooiparrf 19*9 

J4 Idem “1 Umagamm Oder Feststdhmg ttmscher 
Gr a t mlationtn der Lenlcayten" all Method* 
peal teacher Bhathaldmw arttmf > Deutacbe med 
Hchnchr OJg,lr 1455-1456 
55 Idem Die baoiogtacb* LnLoxytraLon e ala Spargd 
des KranhbotMhlaufa und litre prahtiacbe Aar 
■ eudiinj Med Kim 1931 mm, *83-187 319- 
3*3 

36 ScBWAXxxaxr A hot* tahlra wy ir eaow a obrani 

Iruhocrtowego 1 7*1 nstowame hbmcxn* Poltha 
S« “ r 93 (3 *6 j -»67 

37 S* tw A t B The dmrnal tale* of the leucocyte* of 

man J Path ft Bactrnnf, 9 7 xxt-1-19 
58 Surra, J T Tha pengnoatic raJor of tha leococyt* 
cemnt in pah ic aopp-jratirr omditioc* Sorg 
Gynec ft Otwt, 913, m, 403-406. 

39 ScucDEia, F E The prcaoit atatoa of blood wcamfna- 
ta*i In anrgical dngncwia M. Rec 1905, Inn, 

* .dir® aina cf the differential leulocrte ctmst In 
diagnow Am J M Sc 1906, emu , 5&1-80 
61 Soo**, J U Newer dmlcal emerpt* of blood. 
ITlinciraM J 193J 1m, 109-I J. 


39 



HARKINS BLOOD EXAMINATION IN DIAGNOSIS OF SURGICAL INFECTIONS 6r 


61 Tnourao* L. D 'Hie Schilling differential blood 
count u in ild in enrgictl gImthuu article In 
Graham • Sargieal Diagnoaii- VoliH, pp 9f#-gci 
Philadelphia W B S« under* Company 1930 
6j. Va,uqa L- V Uebef den Patalielfamai xwfacheri dan 
Schilling Ametbachen BIutbBd and dcr Senkuog*- 
racJmindlgkat der roten BlutzeLkm Zt*du f 
kHn. lied, 19*9, ad 551-56* 

64. VValkXI O J An Index of body raiatance in acute 
tnfljc mnytrrty pxoceaaa, 11 indicated by eiannna 
tkm of tie blood J Am. Med Am iQtg 1 cm, 

ss wISSfft H. A new differmtaJ leukocyte count 
J Am. AI«L Am , 19*3 h, rjid-ijiB 


66. Wins A. “Hie blood picture in Infectfoaj di*ey*a 
J Lab. 4 : Clin Med 1031 xvi 635-669. 

67 \\ ruON L. B Value of Sandem** differential leuko¬ 
cyte mlatmnce line In the diagnojii and preen o*ii 
of icnte appendldti*. Proc. Stiff St irary*»Hoap„ 
1905-1909, pp. aSo-apj. 

6S UwnoBE, M. JI Macroscopic examination of the 
blood Dlacuwloa of ft* vylae and dejaiptlan of the 
u*e of t ilngle lnitrument lor tbe determination of 
■edfmenUtian rate, volume of packed red cella, 
leukocyte* and platelet*, and of ictma Index. Am. 
J M Sc 1033 dnzv 5S-70 

69 'iAGXTUA A- Studies on Schilling coant In appendl- 
dti*. Am.J Clin Path 1931 T 39-30 



SURGERY GYNECOLOGY AND OBSTETRICS 


61 


THE EFFECT OF THE GAMMA RAY OF RADIUM ON 
WOUND HEALING 1 

IRA T NATHANSON US UD Chjcaco 


T HE purpose of this investigation was to 
determine the effects of 7 radiation 
from radium on the healing of wounds. 
This problem has been approached previous¬ 
ly but in practically every instance the agent 
used was roentgen radiation. The results 
reported are conflicting The discrepancies 
can probably be explained b> the marked 
variations m the techniques used 

L Freund worked with humans and am 
mals and found that when fresh wounds were 
subjected to a therapeutic dotage of "V ray 
healing was somewhat more rapid than in 
individuals not treated In such a manner 
Fukase, using rabbits, made manooi 10 
centimeters long on the backs of 14 animals 
and irradiated half of the length of the wound 
the other h al f being protected with lead The 
dosage was 8H (170 kilovolts) or 400 r No 
sutures were used and it was found that In all 
animals the irradiated half healed by pn 
mary intention while the control portion 
healed by secondary intention 

Buhtx, in studying the effects of X rays on 
traumatic inflammation in dogs found that 
skin wounds exposed to 400 r (170 kQovolts) 
immediately after incision in 34 hours re 
venled a better tendency toward healing than 
the control wounds 

F Freund in attempting to ascertain the 
influence of \ radiation on Inflammation used 
the same factors of experiment and same ani 
mils as Fukase and corroborated his findings 
In the irradiated half the Inflammation was 
considerably less and heeling took place more 
rapidly 

Maximow produced aseptic inflammation 
by implanting ceUoldm blocks into the sub¬ 
cutaneous tissue of the abdominal wall of rab¬ 
bits and studied the effect of soft N. rayi at 
various intervals in the reaction produced. 
He found that there was considerable depres¬ 
sion m the usual reaction on the part of the 
fibroblasts They did not multiply at all, or 
started very late, and often the division was 


atypical The protoplasm and nucleus ex 
Minted pathological hypertrophy and the 
enpadty for collagen formation seemed to be 
lost (Edema developed in the older connec 
tive tissue near the inflamed area and clotted 
fibrin appeared The fibroblasts seemed m 
capable oi recovering from their injury for a 
long time although in 2 months there was 
little difference from the control. Old con 
nective tissue cells were found unchanged by 
radiation No distinctive qualitative changes 
were found in the leucocytes and polyblasts. 

Pohle and his collaborators, using rats, 
made incisions on the backs of the animals 
and irradiated half of the mdskra protecting 
the other half with lead The dosage delivered 
was 1000 r at a single sitting Two separate 
wave lengths and filtration* were used but no 
marked difference could be detected between 
them (100 kilovolts, 2jo mAh meters aluml 
man, and 140 kQovolts, o *5 mQlimeten cop¬ 
per 1 millimeter aluminum) One group was 
treated immediately after mdskm a second 
group »4 houri after and a third group at the 
48 hour interval Sections were removed on 
the seventh day after operation and upon 
complete healing of the wounds. In all cases 
they noted a definite retardation in healing In 
the irradiated portion although exposure 
after 24 hours seemed to havo the most pro¬ 
nounced inhibitory effect. In a second study 
they repeated the above experiments, except 
that in this instance sections were taken at 
daily intervals of from 1 to 9 days after ind 
si on The f acton used were 100 kQovolts, s o 
mffllme tere aluminum The findings were 
similar to those of the firat experiments In no 
instance however did this slowing of the 
healing process Interfere with the final forma 
tkm of a smooth scar 

The differences m reaction obtained by the 
various authors may be explained by the 
total dosage given to the wounds. Whereas 
in one Instance small to moderate doses 
accelerated beahng in the other larger doses 
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definitely depressed it A second factor 
which may account for the difference is that 
different animals were used 

These points were, therefore kept in the 
foreground when the experiments listed below 
were-undertaken to ascertain the effects of the 
7 ray of radium rather than that of the 
\ ray on wound cicatrization 

HETHOD OF EXPEEIilENT 

Dogs were chosen as the experimental am 
mal in preference to the rabbits and rats used 
by other workers for the following reasons 
First it is possible to make many more in a 
sons on a dog than on the smaller animals 
thus enabling one to make more accurate 
comparisons both as regards the irradiated 
areas as well as the controls Second it obvi 
ates to a certain extent the necessity of using 
many ammals for single experiments thereby 
eliminating individual reactions as much as 
possible 

In all ammals certain factors of radiation 
were constant, the only variables being the 
dosage and the time interval A plaque meas¬ 
uring a 8 centimetera by 1 8 centimeters con 
taming too milli grams of radium element was 
used The filtration was 1 millimeter of plati 
Hum and the distance was 7 millim eters Be 
fore proceeding with the experiments we 
determined the erythema dose for the dog a 
skin and found it to average 1 500 milligram 
hours. This was performed m 5 dogs 

Fifteen dogs were used and were divided 
into 5 groups of 3 each In all animals the 
abdomen was careful!} shaved and prepared 
and under intravenous nembutal anrcsthesia 
10 mdaons 3 centimeters each in length were 
made down to the rectus fascia. Five of these 
were placed on either side of the abdomen ex 
tending from just below the costal margin to 
the Iliac crests. They were equidistant from 
each other and from the midime so that each 
opposing incision was in a corresponding site 
te., symmetrically situated The wounds 
were immediately closed with interrupted 
black silk sutures, which were removed on 
the fifth day after operation The wounds on 
one side of the abdomen were radiated and 
the corresponding wounds on the other side 
were used as controls. All incisions with the 


exception of the one being irradiated were pro 
tected with lead 

Group 11. Three dog*. Each of five incisions on 
the left tide of the abdomen In each dog was given 
So milligram hours Immediately after operation 
with the plaque described previously At the end of 
the third da> tbe highest Inaaion with its control 
was removed for gross and microscopic examination. 
Tbe other irradiated incisions together with tbeir 
controls were removed from above downward on 
the fifth, ninth, fourteenth and twenty second day 

T rctively 

roup id Three dogs. The same procedure as 
in the previous group was followed, except that a 
dosage of 100 muligTam hours was delivered to each 
of five areas immediately after operation 
Group jo. Three dogs In th/s instance the total 
dosage given immediately after incision to each of 
five areas was varied Fifty. 100 150 500 and 1000 
milligram hours were delivered to the wounds 
respectively from above downward. The five Jr 
radiated Induons together with their controls were 
removed for section on the seventh day after opera 
Uon 

Group ab Three dogs. The same procedure was 
used as in the last group except that the Incisions 
were irradiated 24 hours after operation and the 
wounds as before were removed on the seventh 
day after operation 

Group sc Three dogs The tndsfons were irradi 
ated as the two previous groups except that It was 
done 48 boors after operation. 

RESULTS 

A general summary of the results will be 
given for each group instead of for the indi 
vidual animal, except in those cases in which 
there was a marked difference in reaction 

Group 1 a. In this group both tn rUu and after 
excision of the wound gross examination revealed 
an apparently increased healing activity in the 
irradiated wounds as compared to the controls 
This was true regardless of the day the sections were 
taken. These findings were confirmed on histological 
examination. 

In the sections taken t to 5 days after Incision 
the healing process was farther advanced than the 
non Irradiated controls as evidenced by greater 
and more mature fibroblastic activity and a milder 
inflammatory reaction In the sections taken later 
the irradiated wounds revealed a greater amount of 
connective tissue. For example, an irradiated sec 
tion taken on tbe fifth day was as far advanced in 
healing as was an average healing wound on the 
seventh dav In the sections taken as da vs after 
Incision little difference could be detected fn the 
irradiated and non irradiated areas with the possible 
exception of later and more fibrosis and hyalinlu 
tion In the former (Fig 1 and Table I) 
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TABLE L—GROUP la* 


[Dog 

Day 

Irradiated 

mcaioc 

Noo-CTidwted 


J 

3 

9 

11 

Raped healing 
Almost healed 
Young sear 

Scar 

Scar 

Avenge healing 
Avenge heihng 
HnW 

Scar (not mature) 

Vs r 


3 

9 

a* 

Rapid healing 
Healed 

Young acar 

Scar 

Scar 

Avenge heatng 
Avenge healing 
Healed 

Scar (not mature) 
Scar 

3 

3 

3 

9 

14 

aa 

Rapad healing 
Almost healed 
Seeing sosr 

Scar 

Scar 

Average healing 
Average healing 
Healed 

Scar (not mature) 
Scar 



TABLE H.—QIOUP lb* 


Dog 

D-y 

Irradiated 

mnom 

Noo-uiadiated 

control 

4 

3 

J 

9 

»4 

Rapad healing 
Almost healed 
Young kst 

Scar 

Scar 

Avenge healing 
Average heabng 

Scar (not matun) 
Scar 

3 

3 

S 

9 

n 

heeling 

Healed 

Young tear 

Scar 

Scar 

Avenge beihng 
Avenge hratmg 

Scar 

Scar 

6 

3 

3 

9 

M 

ii 

Rapad heeling 
Healed 

Young acar 

Scar 

Scar 

Avenge healmg 
Averaga healmg 
Healed 

Scar 

Scar 


Group ib. In thia Inatance the fiudfap were 
emend illy the aanv u the pccvioui group (Fig. i and 
Tabic ri) 

Group aa. It tu found both groaaly and mtcro- 
icopicmlly that with do*a up to and including 150 
mil Hyn m bcurt, heafing was definitely more «d- 


tabli hl— aiotrp za* 



ITiTK 



Dog 

grain 

Soon 

Irradjeted Inccnoc 

control 



WeD healed 

Healed 


too 

Urtl healed 

Healed 



UeQ healed 

Healed 



Retarded healing 

Healed 



Little evKVnca ol healing 

Healed 

g 


Wen healed 

HceW 



WeD healed 

Healed 



Healed 

Healed 



Retarded healmg 

Healed 



Little evidence of healmg 

Healed 



WeD healed 

Healed 


too 

Waff healed 

Healed 



WeD healed 

Healed 



Retarded beefing 

Healed 



Little e-ndcoce of healmg 

Healed 



vanced In the Irradiated areas With do*e* of 500 
and 1000 milligram hours, there was much leas 
fibrobiiiUc reaction, but mote inflammatory rcac 
tioc and aoroc necrosla in the irradiated areas. Heal 
log was therefor* definitely retarded aa compared to 
the Incnhwa treated with smaller doaes and to the 
noodrrtdlated sectiojis (Fig a Tahle HT) 

Group ib In thia group It was noted that even 
in the gn i Heit doses the healing pro ces s was retard¬ 
ed in the Irradiated areas, the degree of retardation 
varying directly with the Increase fa do**. It being 
moct marked when greater dosages had been given 
(Fig 3) In 1 of ths 3 dogs m this group the inadi 
a ted fadalana were atfll not healea on the aeventh 
day while the cootrola were fairly well healed 
Hence beauso of the obvious gross findings, sec 
tiocu were not taken for a hiatolo gi cal er g mrp at fon . 
In thia animal it waa farther found that the irradi¬ 
ated wounds had healed completely bv the four 
teenth day Sections of both the Irradiated areas 
and control areas an thia day revealed little differ 
cnee groaaly except that the scar fa the irradiated 
wounas was thinner and of finer texture This 
observation was confirmed by a mkrtwcoplc ex 
amMatloo fa which It waa found that there waa 
much leas fibrosa fa the irradiated group (Fig 4 
and Table IV) 

Group sc. In this group there was very little 
difference m the wounds Irradiated with 30 and 100 
milligram hours and the doo- Ins dieted fadsfous. 
Tbo*e wounds faradlatad with 150 and 500 mnUgram 
boon showed a tremendous new connective tisane 
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Krtinjcti ho fine—InSitnrulioa prTAuniutmj CbrtU*rt» laamoc 
no co»nrrrLrr» tmt 

Lfttk cJ bolinf—\ try lew flhrobluti, miimnutiai pr» 

»l«bt ■»ax«xi 

No r\ tdeoci of WJnr—Mailed iMVmwUwt reaeticm, bo (BxofcJMU, 

•Pl*ou« Ibrilcu—TUlnOao imi* pUtimm— DwUoct r tmi* — 
vti)ac««rt Woand* Ln*d»t*d 14 koun «fur ractiJoo Vc 
ti** tilro on orvaith day alter openU jo 


TABLE V —GEO UP 2C* 


BSEaSI 

mam 



D»* 

llflli- 

gram 

bour* 

Irradiated motion 

Non-irradiated 
incision 



Healed 

Healed 


100 

Healed 

Healed 



Almost healed t 

Healed 



Almost healed T 

Healed 


1000 

Little evidence of healing 

Healed 

'4 


Healed 

Healed 


100 

Healed 

Healed 



Almost healedt 

Healed 



Almost healedt 

Healed 


1000 

Little evidence of healing 

Healed 

•5 

ro . 

Healed 

Healed 


IOO 

Almost healed 

Healed 



Almost healedt 

Healed 



Almost bcaledf 

Healed 

- 

IOOO 

Little evidence of healing 

Healed 


■U^-tibr iIom—F ihraltoo I m pUtmto—IXjii»cr 7 aira— 
\ if) u>( doMcn Ho»o<k undatri 48 b— ja alter unwoo See 
ttaoaarranth day 1/ Ut oprnDoB 

61 *TAl«tL>c pmJifmlMiti but do< u far ad'anted ra fceal «e 1 
(Mlnli 


Fig 1 Group it A, Irradiation wound (50 milligram 
boun immediately after operation) Section 00 fifth day 
after operation Note Increased fibroblasticpfuL/erstiou fa 
contradistinction to control area B Group ib. C, Irrm 
dated wound (100 milligram boon Immediately after opera 
tkm) Section on ninth day after operation. Note older 
connective tmae m contradistinction to control area D 

formation and nch organization tissue In contrast 
to the control*, which did not show nearly as much 
fibroblastic proliferation although they were more 
advanced in the healing process. In the region of the 
wounds receiving 1000 milligram hour*, healing was 
Incomplete whereas the non irradiated areas were 
In sn advanced state of healing (Fig 5 Table V) 

On examination of the wounds, both grossly 
and histologically, it was found that those 
wounds irradiated with small doses imme 
diatelj after incision showed a definite 
acceleration in the healing process or a short 
ening of the so-called ‘Tag period' 1 , whereas 
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those wounds treated with higher doses 
revealed a definite retardation Thu was 
found to be true however for onlj those 
irradiated at the tune of In cm on 
Those wounds irradiated 34 hours after 
mcasion showed the roost marked deviation 
from the controls Healing was definitely 
depressed and in some cases markedly so after 
any dosage large or small These findings 
correspond with those of Pohle and hts asso¬ 
ciates However in their work they used a 
set dosage of 1000 r units with "V- ray as con 
trusted with the varying dosages with radium 
used in these experiments. 

In those wounds exposed 48 hours after cut 
ting. It was found that In the smaller dosages, 
no difference could be detected betwe en the 
irradiated and non-irradiated sections. It b 
interesting to note that moderate doses 


caused a marked plastic reaction far in excess 
of that shown In the controls although the 
Utter were more advanced In actual healing 
In the higher doses the process was definitely 
depressed 

Certain other observations which have been 
made by Pohle and otheri have also been 
made in these cases Firit, the irradiation had 
less effect on epithelial growth than it did on 
deeper tissues second it was seen that the 
superficial layer of the connective tissue was 
more affected than the deeper layer This 
latter b explained on the bads of the absorp¬ 
tion law and u true whether the process is 
proliferative or inhibitory 

A significant finding because of its apph 
cabdity to the treatment of keloids and hyper 
trophic scars may be mentioned here. It b 
briefly this In those wounds exhibiting a 
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definite delay in cicatrization it was noted 
that the final scar was as well healed as was 
the control Examination revealed a scar of 
more d eh cate connective tissue fibers as well 
as a decrease in the number of fibers and 
hyalimxed structures These observations 
have been made by others. It is possible 
therefore to surmise that m those individuals 
who show a tendency to hypertrophic scar 
and keloid formation, treatment should be 
directed with suitable doses at an optimum 
time after operation so as to prevent excessive 
fibroblastic formation as well as the laying 
down of excess collagen 

It may be assumed from what has been 
said that when wounds are irradiated imme 
diatdy after the incision the process follows 
the Amdt Schultz law, 1 e large doses de 
press, small doses s timula te This does not 
bold, however, when the wounds are exposed 
to radiation 24 and 48 hours after incision 
Several theories have been expounded os to 
the action of irradiation on the healing mech 
anism. It may be well to enumerate a few 
Bab believes that the mechanism may be 
similar to that m the irradiation of m a lig 
nant growths, nam ely, that the rays influence 
tissue containing histamine This is highly 
speculative and no evidence is presented in 
support of it 


F Freund m studying the effects of radia 
bon on inflammation found that X rays in 
hibit exudation and decrease the number of 
inflammatory cells This would then allow 
for more rapid healing He stated that m 
i nflamma tion the inflammatory cells are 
cither evacuated or destroyed by absorption 
or phagocytosis, or may become transformed 
into connective tissue cells which bring about 
healing The action of the rays may destroy 
the inflammatory cells more quickly or trans¬ 
form them mto connective tissue cells. 

L Freund states that it is a question as to 
whether the influence is due to the stim ulatin g 
effects of sm a ll doses of X rays on the func 
tion and growth of the cells or whether it Is 
to be traced back to the elimination by the 
rays of an antagonistic factor which delays 
cicatrization 

Fukase believes that the explanation is in 
the inhibitor} effect of the ray on those 
leucocytes possessing oxyphilic granules. 

The writer is of the opinion that no definite 
statement can be made regarding this phe 
nomenon as it is difficult to determine if 
the resultant action is due to depression of 
the inflammatory process or stimulation of 
the connective tissue cells or to both in the 
case of s m al l er dosage The reverse process 
ma) be true when larger doses are used 
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Fix 4 Gracrp lb \. left (15a rmlbgram boon 14 boon tflrr tsnuoa) Wound 
open cm »ev«itn cky tflcr optnlxm St«t»o ULffl mtrtntb <fay mfter operation 
Note fine trrtort ol k*i B Co*trc4 Note traAed frtrath of emnortn* trw* 



Fig 3 Gn*jp »c A left, 300 milligram hour*. 4* boon after moon Note 
moAcd fibrobUstw prohferatmo B Control Note older coroerti e tame 


From the evidence accumulated by Mud 
mow and from observations m these expert 
ment» it is believed that in those wounds 
irradiated immediately after inasjon the 
following may be the explanation In the 
smaller dosages where acceleration of healing 
waa obtained it Is posable that this amount 
stimulate* the tissue itself to the production 
of a greater and more active group of plastic 
cells than normally In larger doses thi* func 
t»n is depressed because of Injury to the 
tmue cdl and the inflammatory reaction gains 
the upper hand at the expense of the fibro¬ 
blasts, thus delaying healing 

Another possibility to be considered m this 
regard Is on the basis of radiation retamed by 


the ti*sue itself after it has been irradiated 
It is possible that in the case of smaller doses 
enough radiation is retained by the tissue to 
stimulate the new cells which are formed to 
take part m beahng In larger dose* the radix 
tion retamed is still sufficient to retard the 
activity of these cells 

In those wound* irradiated 94 houra after 
incision it Is assumed that the precursors of 
the fibroblasts and the connective tissue c el ls 
have already formed. They are undoubtedly 
m a very embryonic form and hence are ex 
tremely sensitive to radiation of any degree 
thereby causing retardation in the growth of 
the connective tissue fibers. 

In those wounds irradiated 48 hours after 
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mason the fibroblasts may be old enough 
not to be affected b> small amounts of radia 
tion In moderate doses they may be stimu 
lated by the rays as is evidenced by the ex 
cessivc reaction seen in the sections The\ 
are probably not strong enough to withstand 
larger doses and as a result there is destruc 
tion of some of the weaker cells and a retards 
tion in activity of the more vigorous ones 

STTUUARA 

1 Wounds produced in 15 dogs were 
treated with varying dosages of the 7 ra> of 
radium at different time intervals with fixed 
distance and filtration to ascertain the effects 
of this type of radiation on the healing process 

2 Acceleration of healing was obsened m 
those wounds which were exposed to small 
and moderate doses immediately after inci 
sion Retardation was noted m those wounds 
receiving higher doses 

3 Retardation of heabng was noted in all 
wounds exposed to any dose of radiation 24 
hours after inasion the degree varying direct 
ly with the dose 

4 When the wounds were subjected to 
varying doses 48 hours after incision retarda 
tion effects were noted by the use of the higher 
doses and no change was seen with the smaller 
doses 

5 The retardation m healing did not 
interfere with the formation of a smooth scar 

The author is highly indebted to Drs Max Cutler and 
A C. Ivy far their suggestions la the preparation of this 
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paper sod to Dr Otto Saphir for hu aid In the Interprets 
Hoc of the microscopical sections 
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FROM TUE II 1 RJ I RD l\I I ERSITT DE.\ T 1 L SCHOOL 

DENTAL PROSTHESIS IN RELATION TO FACIAL 
REPARATIVE SURGERY 1 

\ II KAZANJIAN IID FACS Borrow 

R EPARATIVE surgery and dental prosthesis Facial deformities resulting from war acd- 

ha\e for centuries been used separately and dent*, disease or »hat not hair always existed 
in an unrelated wny for the repair of facial and under the living condition* of modem civillz*- 
defects and deformities anting from accident*, tioo we cannot regard them a* likely to diminish 
destructive diseases, and congenital cleft palate, in number Great progress in the method* of 
But It la only within recent jean that the ad van- tree bog these conditions has been made lince the 
tagei of combining these two methods ba\e been W ar but there i* itRl room for further improve 
realised Gang hack to document* written pot- ment of thn service, owing to the port which den- 
fibly three thousand year* ago by the ancient ti*try can play in helping to solve the complicated 
Hindu*, we find complete descriptions of opera problem 

two* for the restoration of miraing parts erf the Much faoal restorative work today u being 
nose which are, even today widely used as itand done by general surgeons because, a* a rule oral 
ard procedures \nd during succeeding centunes, mrgrons have not easajrd the treatment of er 
the literature of mediane contains many refer tensive and complicated facial deformities. This 
ences to plastic linger} Artificial replacement of mean*, of course that meat erf the reconstructive 
mining part* ha* likewise been practiced since surgery of the face is being done by men wbo are 
the early day* of the beating art, and it, likewise, often unaware of the aid to be derived from dental 
ha* an ancient and honorable tradition \et it prosthesis. Unless the surgeon himseif happen* 
*u not until the World War that the benefits to to be dentally trained a rare canddeuce, the 
be denied from co-operation of effort between desirabflit} of securing co-operation from tome 
these two specialties of the restorative art became competent dentist becomes, therefore apparent 
apparent, and upon this foundation of experience To pant out what dental prosthesis f n contrfb- 
a new field ha* sprung up the potentialities of ate in the correction of deformities af the /see 
which have by no mean* been fully realised and jawi Is my purpose in this paper 

CLAsatncATio* or cases 
The a n a to be considered fall readily into 
three groups, classified on the basis of their 
genesis as follows traumatkms, destructive dis¬ 
eases, and congenital defects and deformities 
Under traumatisms are grouped the fractures of 
the madTh, mand ible rtssaf and malar bones 
arising from automobile accident*, athletic games, 
etc laceration* of the soft tissues which generally 
accompany fractures and occasionally result 
from hunts, bruises, or superficial Injuries and 
gunshot wounds Under destructive diseases are 
included deformities resulting from treatment of 
the new-growths cwteomyeDtit, hie*, and hipo*. 
Under congenital defect* are Included deft 
Fi* r.» i palate and hareBp. 

I» . trWi t*« pt»l *«a»« d tW A»wm» A—JM km Mtw —tl Sam c. ifc. A*sm ^lk*- 

occur >•,hp 
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The advantages of dental 
prosthesis in relation to the /j l/f 

treatment, surgical, prosthetic CJ f ^ f y 

or both, of the conditions men CJ [ / | 

boned may be summarized as CA 1 
follows. In the treatment of V j 

traumatisms. the prosthetic ap- '-Q, 

pliance am be used most sue 
cessfully for the immobilization 
of fractures to prevent adhe 
nous and cicatrization resulting F *S ■* 

from face injuries and lacera 
hems, and to restore the bony framework of the 
face where missing In treating destructive dis¬ 
eases, such as cancer and lupus prosthesis is 
valuable to restore missing noses, orbits ears, 
and other tissues which have been lost through 
disease or the radical treatment of it, and also to 
provide support for tissue grafts in plastic sur 
gery In treating congenital cleft palate the 
appliance will improve speech and restore the 
contour of the face if the maxilla is underdevel 
oped, as is often the case. 



r ing their normal use in masti 
cation. 

Dental methods of fixation 
of fractures are based upon the 
following principles. Splints are 
designed to use existing teeth 
Ca*« i and alveolar processes as points 

of anchorage and to re-establish 
the normal occlusion of the teeth as the fundamen 
tal point in the process of immobilixation It is 
true that the methods of utilizing teeth by ligation 
have been practiced since the time of Hippocrates 
in the fifth century before Christ, but it remained 
for the dentist to recognize the great possibilities 
of the procedure and to devise various types of 
splints for specific purposes. Prosthetic dentistry 
contributed to this development, for before the 
discovery of vulcanite metal splints were used as 
early as 1780 by Chopert and Desault From 


DETAILED CONSIDERATIONS 

In the field of fractured jaws, the gradual de¬ 
velopment from crude beg inning s to the more 
precise and refined methods of immobilization of 
today has resulted in splints that are far superior 
to what the general surgeon has ever known. 
Thus today this branch of traumatic surgery is 
generally entrusted exclusively to the oral sur 
geon. formerly when treating fractured Jaws, 
the general surgeon resorted to external ban dag 
mg or in the more severe cases to open reduction 
of the fracture. These methods, while efficient 
enough for some cases, have proved to be made 
quiite in more complicated ones, and again the 
importance of the occlusal relationship of the 
teeth was \ery often neglected thereby inhibit 
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orthodonttJL, however have come more simple 
and efficient method* of fisatiori of fractures by 
mean* of retention band* and maxillary wire* In 
mentioning the importance of dental technical 
method* in the treatment of fractared jam*, it n 
not mv intention to minimite the contribution* 
of surgery The modern treatment of loch injar 
la has grown up In reality from the accumulated 
knowledge of both dentist and surgeon 

In man \ ca*e* of tissue lnjune* to the face and 
mouth prosthetic appliances, if adjusted imme¬ 
diately after the tea dent or operation will fore 
Rail adhesion* and prevent the contractioci* that 
reault from the formation of acatnaal tissue, 
thus ■ Milin g to restore the no rmal contour of 
the face Claude Martin a as probably the first 
person to devise ingenious appliances and adjust 
than immediate!} after operation* for the treat 



F* 8 . Case 3 F* 9 Cue 3 


Fw ; Cue* 

ment of disease and accident* in the mouth 
While I consider his appliances too complicated 
in construction and not suitable to our present 
method* of surgical technique, jet I ha\e fol 
lowed foe many year* his principle of Immediate 
insertion of prosthesis, and generally with \ery 
satisfactory results Unfortunately other from 
lack of fa ah ties or from a scarcity of trained men, 
tins procedure a not fallowed universal!} bat I 
can recommend it heartily 

As has been pomted out before pro*thesl* can 
materially assist In the problem of restoring 
musing none*, orbits, ears, and the bony frame¬ 
work of the face and Jtas, where they have been 
lost through destructive disease*, Knou* acci¬ 
dent* and cspeaalh gunshot wounds In this 
connection the far reaching result* of malignant 
disease tie greatly to be feared The stubborn 
and progreasne nature of carcinoma is familiar 
to alt and it ts unfortunately true that at present 
our only positive mean* of combating tha dread 
disease is based upon a mode of treatment that 
result* in *till greater destruction of tissue 
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Case 3 
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Following tic successful treatment of earn 
noma, man} problems associated with the efforts 
to repair and restore are encountered First of 
all is the problem of supplying new tissue and 
possibl} underlying support. Second most of 
these patients are past middle age and on account 
of a reduced vitality arc unable to meet the strain 
of repeated operations. Third a permanent cure 
is never assured. Fourth patients ma> reside 
man} hundreds of miles from a center of treat 
ment and lack the means necessary for trans¬ 
portation and hospitalisation A surgeon facing 
these handicaps is generally obliged to follow 
the course most compatible with the arcum 
stances. 


The treatment of these deformities must be 
either b\ surgery or prosthesis, or in some in 
stances, a combination of both In general, the 
loss of soft tissues of the face, such as ejehds 
bp cheeks, or part of the nose, ma> be treated 
bv plastic surgoy while massive destruction of 
the maxilla and mandible, and often the total 
destruction of the nose, arc best corrected by 
prosthetic means, possfbh aided by various opera 
tions to fit the individual case. 

Artificial noses arc constructed of vulcanite rub¬ 
ber I consider this material well suited for the 
purpose Great care should be exercised in mold 
mg the shape of the nose bearing in mind that it 
must harmonize with the contour of the surroand- 



Fig ij C**e 3 
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ing tissues The firm retention of the apphance 
to the face u moat important for the comfort and 
peace of mind of the pa bent as well as for appear 
aoces To give maximum retention the following 
methods, other singly or in combination may be 
utilized The baae of the artificial nose should 
rest upon as much tmuc as a compatible with its 
form There should be a horizontal rrtennoo from 
the base of the appliance to the floor of the noae 
tins wiD pm ent it from sliding downward. Spec 
tacles are quite frequently used for re ten boo pur 
poaei The bridge and nasal sides of spectacles 
should fit accurate!) to the nose in a definite 
groove, and their greatest pressure should be at 
the losest point of contact half aav down the 
ode of the appliance If there is a perforation of 
the palate to tne nasal floor an attachment should 
be provided to connect the artificial nose to the 



upper denture This feature combined with the 
use of spectacles and a good fitting base will 
secure the maximum retention. 

Cancers of the upper Jaw hard palate and 
maeffiary sinuses are usually more responsive to 
treatment than those al the soft palate, tonsils, 
tongue and lower j*w The most accepted 
method consists of liberal exasion of the cancer 
ous tissue, supplemented b> radiation. This 
natural!) results in defects of the palate and 
maxillary bones, ranging from small perfort 
tlons to a total destruction of tl* hard palate 
and it may also be combined with the loas of sur 
rounding soft tissues In such cases, surgical 
repair is totall) dependent upon artificial restore 
tlon for its success. Such restorations have three 
mwin functions they cover the palatal defect 
enabling the patient to speak and to take nor 
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mal nourishment they act as a support to the 
soft tissues in the absence of bony framework, 
and they prevent adhesions and cicatrization as 
previously referred to 

Gross deformities of the mandible character 
ized by a definite loss of continuity of the mandib¬ 
ular arch, generally result from osteomyelitis 
followed by necrosis, trauma including gunshot 
wounds, or operations for neoplastic diseases. 
The type of deformity vanes a great deal depend¬ 
ing upon the amount of bony tissue destroyed 
the presence of sound teeth the condition of the 
soft tissues and the presence of adherent scars 
causing distortion of the remaining part of the 
mandible. In treating such cases, our aim is to 
restore mandibular function for mastication and 
to minimize the external deformity 

The ideal method of treatment would be to 
transplant bone in order to fill the gap and restore 
continuity This is possible only in cases m which 
there is only a moderate amount of bony tissue 
missing In cases which are not suitable for bone 
grafting, we ore obliged to resort to prosthesis. 
We must remember mat the break in continuity 
of the mandibular arch should not imply com¬ 
plete loss of function. If we are able to retain the 
isolated segment of the mandible by a suitable 
device so that the r emainin g upper and lower 



Fig si Cue 4. 


teeth occlude, we can establish a fair degree of 
masticating power even though part of the bone 
is missing Certain types of appliances are de 
signed merely to hold the remaining part in nor 
mal position, and they are correctly called reten 
tion appliances. In such cases no attempt is 
made to correct the external deformity if one is 
present. 

Another type of appliance not only keeps the 
remaining part of the mandible in its normal 
position, but also gives fullness to the side of the 
face where the section of the mandible has been 
removed These appliances are truly called arti 
fiaal jaws as they resemble the missing part of 
the bone, both in contour and shape. They' have 
limited uses, however in that they' are only 
practical m patients who have been submitted 
to resections of the jaw for non malignant tumors 

The artificial restoration of orbits can be satis¬ 
factorily accomplished, as is exemplified among 
the appended cases. Such an appliance requires a 
considerable amount of technical skill to con 
Struct, but judging from the results we have 
obtained m the clinics of the Harvard Dental 
School, it can adequately be handled by a skilled 
prosthodontist, whether or not he may have had 
any surgical training Cer ta in advantages m the 
use of prosthesis for the restoration of orbits, 
noses, and ears are extremely important. In 
cases in which the defect has resulted from the 
radical treatment of malignancies, it is urgent to 
keep the adjacent tissues under observation for a 
considerable period of time in order to discover 
recurrences. With prosthesis as the basis of 
restoration, this is much simplified and In the 
case of restoring noses, it b generally much to be 
preferred to plastic surgery 

Congenital cleft palate cases have been treated 
for many generations by both surgery and pros- 
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Lhe*o Authentic record* of the use of nro*thetic 
appliance* foe defect* of the palate reauiting from 
lue* and gunihot wound* date bach to Ambroue 
Pari w 1541 followed by Jacque* Gullcmean fifty 
3 ran later Pierre Faochard in 17*8 and many 
other* «nce Undoubtedh the ducm en b\ 
Crocxhenr in 1855 of vulcanite rubber a* a bate 
for denture* and other improvement* in the field 
of pro«thebc dentutn *erved to *tunulate further 
development of appliance* for the treatment of 
deft palate Kingilei gne* credit to SoeD of 
London for coocen mg the idea of con*truetmg an 
apphance for thi* type of defect in 1868 Enrl> 


effort* were *0 mew hat crude a* to cowtroctioo, 
but the prmaplei laid down bj Snell Suerre*oc, 
Kingtlm Ca*e and othen were *ound, and* hat 
e\er change* came later dealt with detail* of 
cnnitructioo rather than fundamental*. 

It 1* an odd coincidence tbit the fir*t deft 
palate operation »** performed b> a den tut, a 
Frenchman named Le Mannier in 1764 but no 
importance wa* attached to it until i8js when 
Rout of Pan* and John Warren of Barton 
independent!! re introduced it into the field of 
wrgery A* me all know there wa* cocdderabk 
duauaion at one time in the dental literature 
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about the value of surgery for the treatment of 
cleft palate as contrasted with artificial appli 
ances. Fifty years ago Kingsley indignant 1 \ 
said ' although the practice has been tested in 
thousands of cases by the most eminent surgeons 
of their time it has resulted m such a umformitv 
of failure considered as a beneficial operation 
that it should have been utterlv abandoned long 
ago Later Calvin Case ancf other prosthetic 
men voiced the same sentiment only with less 
seventy Much progress has been made how¬ 
ever in cleft palate surgery since kingslev s time 
Today we consider the present technique of great 
value, and it is almost universal to gne every 
cleft palate child the benefit of operative treat 
ment 

Formerly the surgeon was satisfied if the child 
presented fjood operative results The literature 
on this subject mainly discussed various operative 
methods and gives pictures of the chila before 
and after operation Very little was written 
however on the subsequent developmental 
changes. Now we are not satisfied with the imme 
diate operative result alone. It is the surgeon s 
duty to keep the patient under constant observe 
tion until adult age. Speech defects ore quite 
common and require training 

To the dentist, however congenital cleft palate 
11 significant for other reasons than from the 
standpoint of the deformity itself He is particu 
leri\ interested in the effect which this condition 
has on the teeth and general oral health Almost 
invariably malocclusion is present, because the 
cleft produces an insufficiency of masticating sur 
face, leading to the underdevelopment of the max 
ffia. The dentist regards malocclusion as a serious 
problem largely because he recognlxes mterfer 
cnee with proper growth and development of the 
jaws and teeth to be an important factor In the 
incidence of dental disease. 




Steps to correct irregularities of the teeth and 
to expand the manllary- arch must generally be 
taken by means of orthodontic appliances for 
cases of congenital cleft palate, following surgical 
treatment, and excellent results can frequently be 
obtained. The orthodontist is particularly 
trained to undertake this work, and he can con¬ 
tribute a great deal to the alleviation of the 
defiaency Often this can be achieved by rela 
tively simple orthodontic means, yet also more 
extensive measures must be occasionally em 
ployed In complicated cases, m which the max 
Ulary teeth are badly’ misplaced, we have found 
it necessary to extract some of these teeth, leaving 
as many as necessary to provide the foundation 
for a dental plate which not only covers the 
deformitv but also affords a pleasing appearance 
in the anterior part of the mouth. 

In view of the modem advances in the operative 
treatment of cleft palate cases, one might think 
that the construction of artificial palates and 
obturators might soon become a lost art. This is 
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not to It » true that obturator* ora made 1 cm 
frequently but there are lUQ many patient* who 
time at tdult hie without benefit o i surgery and 
whole appliance* may have to be, from time to 
tune renewed Moreover not all operation* are 
successful, and the conatruction of appliances for 
*och patients often presents more complex 
mechanical problem* t h a n for thoae who have had 
no operative treatment Thu* the uae cd pros¬ 
thesis for congenital deft palate case* mill prob¬ 
ably never disappear 

COVCLUMOXS 

In the foregoing section*, I have attempted to 
emphanxe the need for co-operative effort be 
tmeen mediane and dentistry in the restoration 
of facial deformiUea, and particularly to call to 
the attention of the surgeons, who are moat fre- 
quentl) called upon to handle rndi case*, the 
benefit* available m the dental field. Far the 
type of work winch I am constantly faring thi* 
point ha* been brought home moat forcibly to me 
It 11 too much to ut, nor r* it at present necessary 
or desirable, that the den tat or the lurg e a n be 
skilled m the other s field But there is nothing 
to prevent either from being informed of it, and 
my great hope a that a real unity of effort will be 
achieved in the near future—a unity which will 
bring increased benefit* to the patient whose web 
fare l* fundamentally our principal objective. 

CASE BEPOKTI 

Cast i R U aged 9 yens This patient had been 
operated upon for repair of the paliU lb tarty c hil dho o d 
He had probotfy one of tba moat ertenane type* of admit 
deffpalatedrfrrmjties (Fig l) Local «rarr.nation showed 
the now dwtorted toward the n*ht side, do* to the dera¬ 
tion of the neml bones, as adl cs thi displacement cf 
septal and lower lateral cartilage The upper half of the 
faca tha lip, was markedly retracted, wtnla tha 

lower part of the!»«locked unduly prooment ThsnppeT 


teeth arrepoorly dnelo p ed and scattered over tha palate 
(FI* ») The hard paiata had k»t lti normal cm t oo r and 
waa covered moatlr by scar hair, while the aoft palate 
had no aroia ana was poorly formed and abort Ha 
•peeefa, her*ever aas fair Tha treatment of the raw ro- 
volred maay interesting pout* The following were tha 
moat important (1) correctioo of tha ta*d drforalt y aad 
impaired breathing, (j) c oi Tc ctfcai of tha rrlrscticw of the 
upper lip (3) the reawtructioc of tha patient's dental 
apparatus 

Operation, Hay 17 1930, Massachusetts Cye and Ear 
Infirmary General anrsthi-sa aas used Fuat ■ubno- 
ctwa lunctno of the septum aas done Secrod, all the 
teeth of tha upper jaw 1* malpoaitan were extracted, cab 
the muiari arid lacuspsds being left Ho effort was made 
at tha tune to co r r e ct tha deformity of the lower part of 
the noae In order to co r r e ct the retraction of the upper 
bp it was necessary to free the basa of the Up from adne- 
Lajm and introduce a prosthetic appiWDCS to retire tha 
contour of tha lg> m it* normal position This temporary 
s prfw D ce aas prepared following the first cperatxc 

Operatww, July 17 1930, Massachusetts Eye and Ear 
Infirmary General anasttwea «ai used Fust, a wide 
lDcmco aaa maria aim* the buccal fold under the upper 
tip and, with a hfrmt instrument, the aoft tissues nirtrr 
tha noaa and the sides of tha Doae are freely separated 
from tha penoateum (Thf l) Second, destal compoaitioa 
was added to tha buccal nma cf the temporary den tore and 
fitted to the raw are* trader tha bp Third, a saffknmt 
amount of skm psft was taken from tha Hugh ami prtsaed 
firmly afamat tha denwded area, the denture bon* used as 
a splint Fourth, tha lip was then repaired by raani the 
scars and making a better appraimalan of the tmev m 
borders Tha appliance aas not dwtnrbrd foe a few dxjs 
By thw time the skm graft within the boccal canty had 
taken and thrra aas a food spwca undaf tha ifgieT Up and 
•de of the cheek for a penaaaent prosthetic restoratmo 
He »is discharged from tha ho^rtal on Jaly 3 lOJo 

October it, 1930 The third and last operatm was per 
formed for the cnrTeetsou of the nasal deformity It was 
necessary (1) to correct the nasal deviation, (t) to shorten 
tha noae, (3) to mas tha tg> and (4) to correct the dis¬ 
symmetry of tha noatnl 

Following Urs discharge from the hospital a permanent 
denture was made (F*» 4 and j) 

Cam s F R This patient reported at the Hanttagtia 
Memorial Hospital m May 1930, for adrsca tai a less* 
of her nose Krammatioo showed an alrrrated Irsaoe m- 
Tohrtng tha medial third cf tha upper Up and burden of 
thenoae The lowarpart of the noae and part of tha upper 
lip a ere destroyed She aas admitted to tha hospital 

On Jnna 13, tha patient was operated apou for removal 
of the camnrrra wtuch mvoivea sxasu* of the greater 
part of the noae. cartihga and septum, and the upp er bp 
Partial repair of the upp er Up was (Rea by a b irrin g tha 
i muag part on the right aids and part of tha lower bp 

Two more eperaboe* were performed far farther piastre 
repair la the first operatun, the Up was reformed by 
joining tha two flapa aid enlaramg tha mouth by in os » ‘«w 
at the right and left asgWs. wfnU In tha sectmd, the borders 
of the noaa wars prepared for a better adaptstm to an 
artificial appbance 

Following the rodent 1 * dwcharea from the bo^atal she 
reported to the Harvard Dental School where an artificial 
poaa was constructed und e r tha author ■ dirediow Sb - 
was dwcharred on October 7 930 (Tp * and 7) 

Cam 3 A C A Thia patient was admitt e d to tha 
Ms—c hi setts General Hospital om Apnl 6, 5J°> *<* 
caranoma cf the face The disease hod it* origin 5 >s*- a 



previously starting u a small pimple on the left tide of the 
upper lip It wu diagnosed at that time a* lupus Numer 
ouj treatments of X ray tun, carbon dicodde and caustics 
were given, bat In spite of these treatment*. the Union 
hud continued to grow Its entire progress had been pain¬ 
less Aside from the local lesion, the patient was in ex 
cdlent health Examination on admission to the hoapitai 
showed a large ulcerated mass covering the greater part 
of the nose and upper lip Invading the hard palate as well 
u the Internal structure of the nose. The biopsy report 
was “basal cell carcinoma” (Fig 8) 

On Apnl si the patient was operated upon under gen 
rial anntheiia. A wide excision of the cancerous tissue 
was made by electrocoagulation Four front teeth were 
removed as well as the antenor processes and the greater 
part of the septum of the noae The entire area was desic 
cited with electrocoagulation The wound was left wide 
open (Fig 9) 

While the wound was gradually healing plans were 
made for the repair of the lip and noae The following plan 
was adepted (1) to perform a plastic operation and repair 
the upper lip (») to restore the nose with proa them 
In the next operation the upper Up was repaired by 
takings, rectangular flap from the right side of the lower 
hp This flap included tkm as well as mucous membnne 
On the left side, the sldn of the check and side of the face 
were utilised as seen in the diagrams (Figs 10, n is) 
Later the external perforation at the antrum (as aeen m 
PI* *3) was doted by undermining the skin tissue of the 
lower eyelid and side of the face, and bringing It forward 
to the border of the ""—I outline. Previous to the opera 
tion on the Up a temporary denture was made m order to 
retain Its proper contour (Fig 14) 

Following the plastic operation a dental and n a s a l 
prosthesis of vulcanised rubber was mads at the Harvard 
Dental School This consisted of an upper denture held 
m position by clasps A stout aquare wire was attached to 
the antenor part of the denture so as to protrude behind 
the ufg«er Up mto the nasal cavity An artificial noae was 
made with an attachment of a square tube at its Inner sor 
to fit on the attachment of the denture (Fig 15) 
Rhinoplasty was seriously considered m this case and In 
L^t preliminary steps were taken by preparing a forehead 
bat owing to the uncertainty of a possible recurrence 
of the disease. It we* decided to have the patient continue 
with the prosthesis, as this method gives a better chance 
,0T obsecration (Fig. 16) 


Case 4 \\ G aged e6 yean Thu patient was operated 
upon by Dr Chang Lund In March, lorp, for adeno¬ 
carcinoma of the right maxillary sinus, palate, and upper 
bp Examination (Fig 17) showed that the patient had 
lost part of the ngnt side of the noae, upper lip and the 
antenor third of the palate. The mouth was edentulous, 
and there was an old un-united fracture on the right side 
of the lower jaw The wound wn free from any suspicion 
of malignant disease At thu time a vulcanite plate was 
made to fit over the upper Jaw Prior to plastic operations 
for the repair of the lip, a temporary upper denture was 
made which was retamed by a finger like projection of the 
vulcanite toward the floor erf the noae. 

Seven operations were performed under local anesthesia 
extending from April »8 igw to January 15 igja The 
hp was repaired first by utilising the remaining part of 
the upper lip on the left tide, and second by taking a rec 
tangular flap from the right side of the lower lip using the 
fuD thickness of the cheek (Figs 18 and 19) For the repair 
of the nose, s skin graft was introduced to the under tor 
face of a forehead flap this flap was later brought down to 
close the nasal defect (Fig *0} 

After leaving the hospital a new dental plate was con 
strutted to fit the patient’s upper jaw thru muling it 
possible for him to talk distinctly 'Inis appliance as yoa 
will see, is held In position by contact with the nasal tis¬ 
sue* posteriorly and with the Ups anteriorly (Fm 11 12) 
Case j A B This patient reported In 1918 for repara 
tive treatment His past history data bock to July 1918, 
when a small wart-hie growth appeared on the nose. In 
looking over the history I found that he had radiation as 
well as operative treatment at various times The last 
operation was performed In May 1918, at the Huntington 
Memorial Hospital Examination showed destruction of 
the right eye and orbital contents, the entire nose upper 
lip and entire hard palate with the exception of the region 
supporting the left upper third molar tooth The soft 
palate was intact, ana there was no evidence of a recur 
rrace at the time of examination (Fig sjj 

The plan adopted for reparative treatment consisted of 
the foil owing steps (1) plastic operations for the replace 
ment of the upper Up (11 construction of an upper denture 
to cover the palatal vault and to support the upper Up as 
well as the nasal and orbital proatben* (j) to restore the 
nose, orbit, and side of the face with prosthesis 

An attempt wsa made to utilise the tissues on the right 
side of tire face but I failed, possibly due to the fact that 



So 


STJRGERA GYNECOLOG\ AND OBSTFTRICS 


be had had ntnme radium treat mm t botneqaml ly a 
tube flap wu mvde on tie ode of tbe neck which lit 
gradually trarufenrd to tie fact tt area m (Flfi *4) Tbe 
pmalhetic araJuoce cocnfated ot an apper dm tare a 1th a 
da«p eocuciing tbe upper left molar and a projectwc of 
tbe deattue extruding over tie border of the aoft palate 
Oa tbe natal ode of tit denture, tao parallel tabea writ 
wanted on a hinged ertieal bar to receive a fork con- 
aected aith tbe facial peoatbeta Tbe (aoal prowl hr*» at 
aetn in Tigon 3 comuted of a coenianed noae eye, and 
ode of tbe fare la addxQoc to tbe forked attachment 
mmtJODed in cmnecticei with tbe dental plate grctacV* 
were o»ed to bold tbe pmatbeta in pewit** (Tig *ft) 

Unfortunately tbe patient towered a rec umn ce of tbe 
mahgnant dueate, but be wa* ahl* t nae tbe appliance 
with conodrrable comfort for a long time 

Can 6 Air* C Thu patiemt wet operated epoo for 
adamantroomu of tb* manciUe by Dt Chaanjcg Samnoaa, 
in q> 5 AfteT tbe tuaoe* of tia mandible a ere braird tbe 
« at referred to me for prottbetic rrttoratjoo 

hly ecanunatm *lnwed that tbe nght rarac* and part 
of tbe body of the maraliblU were mating While tbe 
patient wa* able to bring tbe remaining teeth of tbe man 
dible mto good ocdoooc lie oeceaaaiy peter for matt in 
tori a »i lacking 

A* aem from tbe dagram (Fg *7) gold own* mere 
made for tbe right upper tint Incutped and aecood molar 
teeth, and ciwinrctrd with boccal and palaUl aim At 
tbe data! end of tie molar crown an extetman ancket aa* 
made, I The Inner appliance connated of a aerre* of 
cirrane over tbe teeth A tube wa* aokfrrod to tbe data! 
aide of tb* nght lower baawpid crown JI Tbe connecting 
link for tbe upper and lower appliance a a* made of he* y 
gold wire the dutwl end of which tilted into tbe grocrv 
above aide tbe lower end waa bent at right angle* and 
btted into the tube below Tin >u prevented from dip 
ptng br Hnafl threaded nut attached to tbe threaded 
a ire C 

Thu ipphance alloaed enough freedom for tbe bt raf 
motion of tia mandible, and at tbe lame tune, peer ented 
the mandible from raingin# backward Soon after the 
apoiianc* aa» cemented over tbe teeth, tia patient wa* 
aoi* to control the mandible ana effectively and acquired 
greater power of ma»rratm 

Ca*i 7 L AI aged ft jeara Thu patient Buffered 
from rapidly grow mg tamor of the right aide of the 
mandibl* (Tig xfl Si* ga e a hutory of an cperaUoo ta 
Jannary qj for cyit of tba jaw and another one lb 


April, ■ qj t In \ngu*t,*be a a* gnen radium treatment of 
approximately -*000 mdbrune boon bet the tumor erm- 
tmned to grow and ahe « a adrmtled to tbe ila*vachavett» 
GeoeTal Hospital in December 1931 examination at tha 
line ibenred a largr apparently eacapacbted, hard aim 
urrohing tbe right ude of the mandible and extending mto 
the temporal foaaa Tbe grnertl condition of tbe patient 
wa* good 

Tbe pa tien t w a* operated epon at tbe All war hi — tt»Oen- 
eral Hn^iital, remorn* tbe ertire m**i(Tig »9) After tbe 
fcrrt 1 artk* during which the waa oq tie danger hat, her 
ccevalewerac* aaa fairly rapid A few day* following tic 
operation, a temporary artificial jaw extending from tbe 
te m p or omandibular jomt to tbe exirting teeth on tbe left 
nde. wa* introduced in order t keep tbe normal contour 
of tb* face a* arfl as to bold the remaining part of the 
mandible m t» proper poajtwo After »he aa* ducharged 
from tbe boajatal, ibe reported to tbe Harvard Dental 
School wbere a permanent artificial denture m made 
under tbe aothoe t direct no 

Aa aeen from tbe diagram (F*g 30) tie appliance coo- 
mt« of tao main aectioci fint a aem of mb dan fitted 
over tbe leteeied teeth 00 tbe left aide, I aecood, nl- 
caoite plate more or 1m ahaped lo tbe cectoar of the man¬ 
dibular boat deugned to replace tbe rnuartg aegmeat, B 
There ate two hinged jomta, cm* at the angle of tbe arti¬ 
ficial ramua, C tbe other at tbe junction of tbe da*pa and 
ukanite plate D The purpeae of tbe*e joenti u to gne 
mora Amiably to the af^arata* and to prevent undue 
attain on tb* teeth that are carrying tbe cb*pa 

Tbe appliance when firat introduced tat tbe mouth, 
te*ted unoo the raw aarface* of the boccal cavity bot 
epitbehaJ tuaoe* gradually grew under tbe pplunce 
Tbe ideal method would be to do a akin grafting to cover 
tba raw aurfacea bot for nou* mm thu baa not a* 
yet been done 

The nucroacoptc exarmpatmo of tbe tumor tbowed trull 
rouwd cell mnxena Up lo tbe promt time bowevcT there 
baa been no evidence of recurrenca although the patbotogi- 
cal picture doe* not give ranch hope foe a Inal cure (Fg 
3 ') 

Since thu paper wa* written, tb* pi beat ha* unfor 
tunalely had a rreurrence of tbe mihgiuncy in th* acalp 
and liter m tba na*opharyn Extenaiv \-ray theiapy 
doe* eh* aeem to have hwf any aOcviati e effect* The 
patient wa whir to u»e tbe pccatbetic appliance des crib ed 
abova comfortably for » year* Tbe filial th a gnoa t* wa* 
endotbeboma 
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IRRADIATION OF THE PARATHYROIDS IN GENERALIZED 
OSTEITIS FIBROSIS CYSTICA 1 

Report of a CAi,c 
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T HE relationship between generalized cystic 
disease of the skeletal system and h vperfunc 
Uon of the parathyroid glands has received 
much attention In the recent medical literature 
loe experimental production of the disease in 
animals by the injection of parathormone the 
recovery of patients suffering from multiple c\ gtic 
bone lesions after parathyroidectomy and the fre 
quent assoaation of the characteristic bone lcdona 
mth m’percalaenua and parathyroid tumors lea\ e 
httle doubt as to the etiological relationship be 
tureen hyperfunction of the parathyroid glands 
and generalized osteitis fibrosis cystica In 19*2 
Hells tram found 32 cases fn the literature in which 
parathyroidectomy had been performed for this 
state and added one case of his own Further re 
Ports have appeared since this publication 
Th* ntimma *1_. . . . 


The irradiated bones showed transformation of the 
bbrous bone morrow to a solid tissue which ex 
hibited no signs of new bone formation 
Whereas the above observations are examp! 
m which radiation therapy was administered 
the affected bones the present communication 
concerned with the effect upon the course 
generalized osteitis fibrosis cystica by irradiation 
of the hyperactive parathyroid glands A review 
of the literature indicates only a few recent refer 
cnees upon this phase of the problem 
in 1931 Quick and Hunsberger reported the re¬ 
sults of roentgen treatment of a palpable para 
th' raid tumor in a patient suffering from general¬ 
ized osteitis fibrosis cystica. The authors state 
that following removal of the tumor the serum 
calcium again increased and roentgen irradiation 


ESS r^ ,infCfl !. refl ^ ,t m * °J generalized not state the dosage consequently it is impossible 
c >'» Uca by radiation of the to interpret the significance of this observation 

paratnyroid glands and. second to Minmi thr In _ 


T_ —utaicu uy raumuon ui me 

parathyroid glands and, second to suggest the 
possible value of radiation as an aid m determin 

IDp whl<~k __.1_ jj t . . 
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In 1932 Hells from described the case of a 
woman aged 54 years whose symptoms ixrgun 10 


inVrwW^fc f Ji. iaa “ tlon “ an aid m determin woman aged 54 year* whose symptoms began 10 
og wnich of the parathyroid glands is responsible years previously A tumor of the alveolar process 
Jr‘ or 7 C .P atCr ^ of bj-perfunction was noted 6 years before admission Curettage 
hn. —^ti ® 11 ‘featmrat of the affected bones showed a giant cell sarcoma. There was exonh- 
as naq a beneficial effect upon generalized osteitis t halm us. The basal metabolism was increased 
orons has been recorded in the literature. Thus and a tumor was present in the region of one para 
ppaport has reported the case of a young thyroid the serum calaum was 14 milligrams per 
* 8 ™ 38 >ears. The disease which was 100 cubic centimeters Roentgen-ray therapy to 
generalized had been present 8 years with relapses the parathyroid tumor resulted in a lowerme of 
®ha remissions. There had been KnontanMin fnr thr hn«il mrtnhrJicm _ 


atwi t prewmt o years wild relapses me paratnyroid tumor resulted in a lowering of 

ana remmions. There had been spontaneous frac the basal metabolism disappearance of the exoph 
ures. Biopsy of one of the cysts in the tibia thalmus, and a marked clinical improvement 
owed the histological structure of giant cell The cystic lesions which were found to be wide 
“Dior A prolonged course of cnlcltim fhrrsnvhv mrron thrrwjcriirmt __ _i_, 


nv>r,fk wuiocuiuuuuiu mcinjiy u; spioiu miinigooui me SKCietai System showed 

moutn and roentgen-ray therapy to the diseased healing by calcification This case is an example 
“para extending over a period of 18 months re of hyperthvroidism and hyperparathvroidism 

uuea in marked clinical improvement and roent with marked beneficial effect upon the course of 

gen examination of the bones showed an increased the disease following roentgen-ray therapy to the 
U ^iu? DteDt k t b e cy^bc areas. A patient parathyToid tumor A similar improvement in 
reported by Schney-er recerv-ed extensive roentgen- symptoms following radiation therapy of the 
*«y tnerapy to the skeletal lesions and showed parathyroids has been observed by Web (auoted 
*®^ked clinical improvement The pains disap- bv Mandl) 

Paired and calcification of the cystic lesions was In a recent observation recorded by Huguet 
Geri my examination A case reported by the disease was limited to the right radius which 
cna^i in which intensive roentgen ray therapy showed a typical cystic lesion The blood calaum 
administered to the diseased bones under an was elevated Roentgen-ray treatments were ad 
erroneous clinical diagnosis of sarcoma proved at ministered to the parathyroids and ergosterol 
utopsy to be generalized osteitis fibrosis cystiaL was given by mouth in large doses. After eight 

tW ITfch ud Trar* Seme* \rtotm SunlUT Htw. Onus PuUai»d »rtk tW. 1r w 
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evpoeures the calcium content of the blood and 
urine wii reduced to normal and the booe leawn 
showed marked nnpim ement The ultimate re 
suit is not recorded 

In 1931 Merritt reported the case of a white 
woman, aged u yean, who In 1918, do-eloped 
ngns of hyperthyroidism for which subtotal thy 
rcndectom\ was performed One year later symp¬ 
toms of hyperthyrtadam recurred and in addition 
ahe complained of stiffness m the nght knee. On 
exammatioo the patient was found to be enua- 
ated the basal metabolic rate was pins 35 per 
cent. Calcium determ rru lions were not made. 
The nght knee was swollen And roentgenograms 
show ed cyst like areas of booe destruction unxJv 
Ing the mstal end of the femur No other booe 
lesions were discovered The thyroid and para 
thyroid areas were Irradiated Three weeks later 
there was noticeable Improvement m the patient s 
condition Further treatment was given to the 
thyroid and parathyroid arena On subsequent 
crimination roentgen ray studies of the knee 
showed scarcely a trace of the original booe lake 
ot of hyperthyroidism In this patient the booe 
disease was localized and there Is no record of the 


CA81 axroHT 

Tie patient a a ahjt* male, tfed 43 years, a farmer by 
occupatioo Ha was admitted to the Veterans’ Adnawsta 
two racihty Hioea, ITlraon, on September 18, igji Tha 
family history a as nefatna for taberruiaatt, cancer 
diabeies, ayptala, aad nraxswjthiame daeaws Ila past 
history was Begatrir except for an Attack of mflomra to 
>9*9 In igjo, foOowm* repeated attack* of abckxnmjJ 
pam and TomiLtn*, chdecyitectomr and appendectomy 
• ere performed, rewiltmx tn compute relief of these 
l yuy tocp* 

The patient dates ha illness to Hay rgi; At which ton* 
there aas a gradual onset of general arakarsa aad taUnse 
□a e-u-rtjoe He found that ha ciaiid no latter carry enow 
aoek Ttna ctwditwo was aooo followed by set err pains m 
the rfcht hip, back, neck, awd head, and aubaerpoceitb' Ik* 
kft hip T*o years before admawon to tha heapstal 
( S e ptem ber igjo) the patient was boapauinrd m snothii 
mititntioo abert a dhgnoau cf Pagrt'i daeasa was made 
FoEcrsmj hwdwchaije from th* hospital he farad be could 
do looser walk and it was necessary lo tsa crotches He 
sloaiy loaf cootrof and tsa of inalefs and m Jana, pjs, was 
coaiued to bed 

F . ramm atxai upon acbnsaioo reaalted m th* fefloatng 
findings The patient sal unable to mora the lower es¬ 
teem ties and ccenplaiord cf a stmgfaj sermityo and natah- 
aem m both le*s Tb* nnmhnesa extended as h»h as tha 
lower costal marpas. Ha aas poorly woanabetf and _the 

rmseks showed a marked hypotonJaty There was diArse 
tenderness throogbowt tha entire skeletal syrtexi The r»- 
flere* at the kaeci and ankle* wera rraggermted Th* 
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Fig 5. Skull, anterior view Before treatment Septem¬ 
ber 19, 193* 


^ tar refleia were normal Manipulation of the tup 
t caused pain, more marked on the nght aide, but 
there »U do limitation of motion. There waa extennve 
mn a rnl a r atrophy The abdomen waa aomew hat extern led 
but no majaea could be palpated. Examination of the apine 
•bowed an obliteration of the lumbar lordorii and on pal¬ 
pation an irregularity could be felt over the apinou* process 
of the fourth and fifth dotaal vertebne There wai marked 
tenderness upon manlpulatKm of the cervical apinc 
Neurological examination abowed that the pupil* were 
equal in aixe and reacted normally to light and accommoda¬ 
tion The abdominal and cremantenc reflexe* wem dugguh 
The deep reflexe* of the extremltiei were ahghtly dagger 
ated, bqt equal on the two aide* There wa* woe d»- 
bttbance of lenaation over the lower extremities however 



tactile and tone icnaaticni* were not entirely lc*L There 
was marked hypotonia of the lower extremities with 
marked nnucnlar atrophy apparently more marked on the 
nght tide than on the left 

Examination of the X ray film* revealed the following 
findings The boaea of the ikull ahowed conudenable widen¬ 
ing between the inner and the outer table*, the uaual 
trabecular tfrocture of the calvarium was replaced by an 
irregular mottled procew The »dla turcica wu normal. 
Examination of the long bone* showed them all to be in¬ 
volved the prnceta bemg moat marked in the femora and 
tiha* The change* comkted of widening of the abaft* of 
the bone* and obliteration of the trabecular itructnre. 
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prodncLax mottled appearance Scattered throughout tba 
long boot* tad iluil aera Dumnc u i cyiUc treat of boot 
deatructioo with i_ktr cut boeden varying from i centi¬ 
meter to 3 centimeters in diameter The poatmor porticm 
of the nmLh tnd eleventh nbt 00 tbe lot, tad tuth and 
eio rnlh nba m the nght a ere expanded by irregular cyaOe 
treat Then a re umilar prnc emt* m tome of tha nbt 00 
the rtjht tide antcncet} The dorsal vertebne aboard a 
diOmc frjnnbr otleopotim* d all the vertebral bodies 
aith t COTnpJete rtJUpae of tht arxth dorsal vertebra 
Pehic retmiDatmo aboard ebanfrt turn It t thoae in the 
tptne arth numrrooa abarpfy ar m mtenbed cystic treat 

On October igjl, roentgen-ray therapy >u to#U- 
tntrd wtr tbe tpme tad lemg Sonet (tee Table I) with no 
cimtcal improvement 

Ex* tm nation of the Wood calcium 00 November 3, IQJI 
thorn ed *0 4 nuB larant* per 00 enbe altimeters Bence- 
Jooet botnet could not be demonstrated m the max No 
tumor coold be frit m the thyrotd or partthrrrad treat 
Bectaae of the high blood ctloum a ditJCt oaa of hyprrpttt- 
tbyroubwn and gromlticd ottrrtat fibres* cystica was 
made tad raduhco therapy of the parathyroid treat »ti 
mttrftrted Figure it indicates Lb* aianner m alach three 
(Wi a ere irradiated teparately and blood calcium deter 
nVi-i tmra aiade before and after treatment cf each field In 
aa effort to detemnae ahidi paialhynadt exhibited the 
greater hyperfnnctxm 


Figure 14 indicate* lbe blood calcium ttadx* m rehben 
to the lime and amount cf roentgea ray therapy The 
roentgenogram* dhatrat* the stnhing booe changi foflra 
in* treatment Cm^amoi of tbe roentgenogram* before 
and after irradmUon of thr parathyroid* ihoii a marled 
regraeratxm of beme with an mcreaae m drewty doe t 
deposition of bme aalti m thecystic knew (I ir» 1 to ») 
Many of the cyaJic areat are no longer dwnrwble and tbe 
baoe* have ambmed a normal den*ty It about! be noted 
that m nWitioei to the roentgen therapy the patient re¬ 
ceived a h*h l Umt a and high calcmra diet 

At the prraent anting there n a marled and atcady :m- 
pro ve aun t in tbe paticat a Feneral rooditwo T» aeeia 
after treatment of the paraunrord* he be*** t regain tbe 
normal toe of ha ten and the paraplegia ha* now ctxn- 
pletefy daappeared J La strength haa mcreaied m that he 
ts able to a a Ik abort (balance* The nsuct ha e chmemhed 
m am areaa and daappeared hi othrri, the appetit hat 
nnprored, and there hat been a marled improvement 10 
the torunty of tbe mute Jet 

Attention Is directed to a series of observation* 
which indicate Lhit radiation of hyperplastic or 
adenomatous parathyroid glands associated with 
generalised osteitis fibrosis cystica and hvpertal- 
csemla result* in a lowering of tbe blood caldom. 
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TABLE L—SHOWING X RA\ THERAF* 


D*t* 

Hoentgen Calts 

Aim Trtmted 

o-tt-j* to I 4 ] 

MB 

Thotaoc ixd hnnb*f tproe 

1 t-m t *-j-j 

1S61 

Right md left parathyroid 

i D to 

*ofli 

Right tod left nenmn 

4-11-U t J-J-JJ 

JOO 

Paratijroui* Iren tod 

j in fig i 

J 11-jj to 6-j-Jj 

SOO 

Right partita) rotd urn 

6 u-ll to 6- J-jj 

JOO 

Left parathyroid art* 


a calafication of the cystic lesions in bone and a 
marked clinical impro\ ement in the patient 
S imilar and more numerous observations are 
recorded after parathyroidectomy The ultimate 
relative value of radiation and surgery as thera 
peutic methods will depend upon data which 
further studies must establish. One of these is the 
question of permanency of results and many of the 
treated cases are too recent to be of value in this 
reaped. 

It should be pointed out that following removal 
of parathyroid tumors the blood calcium fre¬ 
quently drops below normal and gradually reco\ 
ere. In some examples the blood calcium returns 
to the original abnormally high le\eL It is possi 
ble that m these examples the rema ini ng para 
thyroid glands gradually take o\ er the function of 
the diseased gland and ultima tel) maj themselves 
become hyperplastic and thus overactive An 
other possibility that suggests itself is that the 
adenomatous process ma> not be limited to one 
parathyroid gland. One of Hellstrom s cases in 
which parathyroidectomy failed seemed to mdi 
cate the possibility that another parathyroid 
adenoma was present. It should be noted that an 
inadequate surgical extirpation may lead to a 
renewed rise in serum caldum as occurred in the 
case which Quick and Hunsberger have re 
ported m the literature. 

Awaiting further and more prolonged observn 
tions upon the surgical and radiation treatment of 
parathyroid tumors the use of radiation suggests 
itself under several circumstances (1) when there 
ore contra indications to operation (a) as a post 
operative method when an adenoma is only 
parti all) removed (3) when following removal of 
one parathyroid adenoma a persistently high 
serum calcium suggests the possibility of a hyper 
plasia or adenoma In the gland on the opposite 
side. 

It is further suggested that exposure to radia 
tion of each parathyroid area separateh protect 



Fig 13 Showing the irtu •electirdy irradiated Rida 
non of &im 1 2 and j at once (5oar) gave a blood caldum 
drop from 16 7 to 14 1 or 1 6 nulhgrmini Radiation cf area 
1 alone (joor) gam a blood calcium drop of 17 7 to 16 o or 
1 rmlbgramj Radiation of area 1 alone (soar) gave a 
blood calcium drop of 18 6 to 13 t or 3 4 mflUgnm a 

mg the opposite side may constitute a useful 
method in indicating the site of the adenoma when 
no tumor can be felt. In our patient a more 
pronounced lowering of serum calcium occurred 
on one side than the other This difference is 
larger than the percentage of error obtained in 
the laboratory determination and is therefore, 
suggestive 

This isolated observation is entirely inadequate 
to permit an) conclusions but it is highly sugges¬ 
tive for these reasons. It has been shown ex pen 
mentally by Walters, Anson, and Ivy that the 
exposure of the thyroid and parathyroid areas in 
normal dogs results in a slight hyperplasia of the 
parathyroids but no Increase m blood calcium. It 
is also known from clinical experience in which 
huge doees of radium and X raj’s are administered 
over the thyroid and parathyroid areas that the 
normal parathyroid glands are high!) resistant to 
radiation Thus for example, exposure of these 
areas for the treatment of carcinoma of the thy 
roid and carcinoma of the larynx to tremendous 
doses of radiation does not cause symptoms of 
tetany 

From radlophysiological studies of other tissues 
it is known that normal glandular f unc tion is 
higbl) resistant to radiation whereas actively 
hyperplastic cellular tissue is more radiosemntn e. 
From these considerations it would be expected 
that an adenomatous hyperplastic paratnyroid 
gland should respond to radiation by a diminution 
of its activity whereas a normal gland would re 
spond only slightly or not at all The response of 




hyperthyroidism to small doses of radiation In 
\ con tr* do Unction to tbe radioretistance of the 
J normal thvnnd gland constitutes an important 
analog) 

SCUM IKY AND COVCLtTUO'IS 

i A case of generalized osteitis fibrosis cystica 
associated with bvpertakarmia is reported m 
which marked clinical Improvement took place 
foQowmg treatment by radiation of the part thy 
raid giands 

i Thu observation and others recorded In the 
literature suggest the use of this method in cases 
in which surgical operation Is contra Indicated or 
in which parathyroidectomy faib to produce a 
cure 

j Radiation of each parathyroid area sepa 
rately is suggested a» a possible aid in deter 
mining the nte of the adenoma before operation 
a procedure which ma\ render the exploration 
tcomkaliy less difficult Further observations 
along tha line are needed 

4. The relative merits of surgery and radiation 
ss the essential treatment of parathyroid adenoma 
associated with generalized osteitis fibrosis cystica 
most await further observations. 
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JUXTA-ARTICULAR P \RTIAL TIBIAL OSTEOTOMY 1 

HENR\ MILCH MD F\CS New \oek 


T HE occurrence at the knee joint of deformi 
ties suffiaently severe to require surgical in 
tervention is so commonplace that frequent 
ly, no more than casual consideration 13 accorded 
them. Simple as they may appear to be there arc 
many which present real problems in reconstimc 
Uvt Burger}, and rather than a facile surgical 
tec hni que, demand a sound mechanical philoso¬ 
phy, not of the joint alone, but of the leg as a 
whole. In many cases the traditional use of su 
prncondylar osteotom} has led to satisfactory 
results, while In others, to the chagrin of the at 
tending surgeon, the outcome has left much to be 
desired, though the cases were apparently identi 
cal If these cases are more carefully reviewed it 
will be seen that the good results have been noted 
m those in which relatively normal relationships 
have been restored and where, consequently the 
correction has coincided with the site of the de 
fomutv In the unsuccessful cases, on the con 
trarv, it will be observed that instead of correct 
mg' it at its site of occurrence the original 
sngular deformit} has been * compensated ’ by 
the development of an opposite angulation With 
m the limits to which this compensation has been 
accurately gauged, the development of a scoliotic 
or cork screw type of curve may appear to realme 
the leg beneath its covering of muscles, without 
however, obviating the ill effects upon the inter 
venmg joints of the stresses and strains to which a 
leg thus doubly deformed must be subjected 
In those accustomed to locomotion over level 
ground, it will be observed that the body weight 
passes approximately through the center of the 
head of the tibia and that both the superior and 
inferior articular surfaces of the tibia are approxi 
mately perpendicular to the shaft and parallel to 
each other and the ground (Fig 1) It must be 
obvious that a change m any of the component 
parts of the leg considered as a column of force 
transmitting the body weight, must necessarily 
be associated with the development of correlate e 
signs or symptoms. In the condition of flat feet, 
the appearance of calf thigh, or back pain as 
symptoms of strain is common while in the post 
operative care of patients in whom a femoral bi 
furcation has been performed a definite tendency 
toward knock knee and varus of the foot has been 
observed. In a quite similar manner, and from 
whatever cause, any variation beyond the 
physiological, in the inclination of its articular 


surfaces to the shaft of the tibia will determine the 
appearance either of symptoms or signs directl} 
attributable to that variation The occurrence of 
arthritis at the tarsal jomt after improperly re 
duced fractures about the ankle as well as the 
appearance of symptoms in the knee joint in 
association with pes varum or valgum are well 
known Probabl} equally well recognised but less 
commonly alluded to are the deformities of the 
feet which arise as a result of lateral deformities 
about the knee joint In the effort to maintain 
the foot flat upon the ground in walking either a 
pes \ arus or valgus ma> be noted though m gen 
era! genu valgum tends to be combined with a pes 
\arus while genu varum tends to a pes valgus 

In the lower tibial articulation the importance 
ot maintaining its perpendicular relation to the 
shalt of the tibia, even if need be at the expense 
of a transpositional deformity has been recog 
nned and emphasized m the treatment of frac 
tures about the ankle In the upper tibial articu 
lation no such stress has been laid upon the 
necessit) of restoring its relation to the shaft of 
the tibia and cases have all too frequently been 
grouped as genu this or that and submitted to 
routine supracondylar osteotomy, without an 
attempt being made to analyze the underlying 
mechanics. In malalinement of the lower tibial 
articulation the effort at restoration is directed 
to the site of deviation In an identical condition 
at the upper tibial articulation, supracondylar 
osteotomy is often performed, though it must be 
perfectly clear that no amount of correction else 
where than at the site of angulation can alter the 
intrinsic relationships of the shaft to the surfaces 
of the tibia. As a consequence the operative re 
suits m such cases, frequently inconsistent have 
seldom been orthopedic in the literal sense of the 
word 

If non torsional deformities at the knee joint 
are considered, it will be seen that, mechamcalh 
only three types are possible those in which either 
the femur or the tibia alone is mainlined and those 
in which both bones contribute in varying degree 
to the appearance of the deformity In the first 
where only the femur is angulated or curved 
supracondylar osteotomy at the site of the maxi 
mum deviation must obviously lead to a satisfac 
tory result. In the second where the tibia Is the 
site of'angulation only tibial osteotomy can re 
suit in cure, while in the third osteotomy first of 


Fro® tw wrrfc* ot I* Hiny FUtridrtm, it 0* Bow«Ul (or J* t Dbfn 
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Fig Note appro navxta («rtUrlma cf s ap enoc and 
infers* tihcd arte uktures. both of which arseppetrermatrly 
perpeodwita to the loojntodnxJ ae» of the shaft 


one bone nod then of the other c oecerein before 
cure c*n be expected The \ilxht) of there coo- 
tenuon* will be re*dtl\ recognized, tf the principle 
of correction at the «te oJ defcnmt) be admitted 
Reg»nile*» of u bether dinrcaDy the condition 
be a valgum, a \ arum, or a recurvation, the rte of 
deviation muH brat be determined before under 
Ubng am tvpc of operative correction Thla 
can be adequate!} done only b\ \ ra\i taken to 
that the whole tibia or the whole femur or where 
poaaible both be expired upon a ungle plate 
When inch platea are compared with the normal 
(Fig i) it wiD be aeen that in tvpe i cues the 
tibial articulation* are relative!} parallel, while 
in typea 2 and j the* are convergent In the 
varum carex because of the downward and in¬ 
ward inclination of superior tibia) lurface in re la 
tion to the longitudinal axia of the tlbu, the 
articular plane* con' erge media 11 } In the valgum 
case*, tibia! surface tilt* downward and outward 
and the articular planes converge laterally while 
in the recur* atmn caao, the downward and for 
ward angulation of thn aurface lead* to con¬ 
vergence an tenor!) In ah of there cases the 
abnormal angulation of the upper Ubtal surface 
m relation to the abaft u charactemtic of the 
cluneal picture and a the determining feature in 
the development of the deformlt) It !• in there 
typea of care* that corrective juTta-erticuiar 
partial tibial cateotom) in preference to com 
penaton wpracondvLiT femoral arteotomv fa to 
be used, a* the following caae* demonstrate. 


ctmj \A1CW DOI To DEPaCMU) ITUCTUfiJ CUT 
tot dotexal tibial coxdyle 
Case 1 K S femail aged 11 rear*, ga* a tirtorj- of 
fcanag jn/arrd her kft leg when aba jtmgirl from a Irtt 
Though not able perfectly to at»U what happened, the 
patient bebese* aha aoffered a fracture of the btaal coodjk 
tad of the Bbok Thw was apparently act and heakd, bat 
oMvrar later became of the presence of a marked bo* ag. 
the boor a aa again fractured and react Vfter tbe aecood 
the padent acre a lateral her bnc« foe over a 
>e*r and ha* *inre then recdved no treatment 3 m was 
first Been m tba early part ol iqrt. cowiplammg of pam In 
the knea jamt on walking, at weH as duaatasfactxre with 
th* appearance of her bow leg 

There aas DO lunitaboa of motion whatsoever m tbe 
hoc* joint There aas a moderate degree of bdateraJ bow 
leg. oort marked ow tba left The X-nj sboaerl an old 
fracture m otnag the upper eptphysi* of tb* trwtfjal cow 
dyk of tbe left Ubta, with an oil fracture of tbe nppeT red 
of tbe abaft of tba fibula There wsj marked depmaxw 
of tbe inner half erf the articular surface of tba cood) le 
IF* 1 On February 1 fi pifi, under general awWUhetia 
and a toormJqoet, a tvupia linear osteotomy was made 
about halfway through tba upper portsoc of tbe left tiffs 
and the medial coodyk was levered wpaard V kojv- 
tudmal a edge shaped paoce of bone wi* tbe* femerred from 
tbe shall of (ha It baa and weeded into tbe gap formed bv 
krenng the medml coodyk up an! and tbe shaft outward 
Tbe wound aw dewed m the a**l manner and a plaster 
of-pans east applied from tba toe* to tbe middle cf the 
fetmtr Swbreqitrat \ ray* showed that tba medial 
coodyk had nc* been eafboently ekv ted and the caft 
w*a rowaerjoratly a rdged, ao as to preducs complete alny- 
wfTU cf tbe fano and tibia At tbe end of 6 w*ekj tba 
cart was i cinorrd a ad physiotherapy begun Smce that 
tune tba patent ha* bean repeatedly seen and ha* *ppar 
roily been completely rsbrvrd both of her para* oa 
mg and the pajcbcwcnjc disturbances whveh the attnbwted 
to the deforaity of the leg Indeed, the kg operated upon 
a now rtraigbtcr than her right kg, which apparently 
wdl n t d no injury whatsoever (Fig 3) 


OEKO \ V-CUVt MJE TO PARTIAL » KCBOSOWOSa Q* 
TIBIAL EPOTIkSl* 

C isc 1 H K male aged 0 H jrars, «as arm t* the 
Owt Pitx-mt Department a the rawidk of or 7 with « 
bteoryofba tag been ran over the leg by a truck because 
of the compound fracture and tbe extent and severity cf 
•oft taste injury rmrnodute ampotatuo was adnwd at 
ooa of tbe citY hoaprtak to wUcb the chdd a* taken 
The parent* (rejected to thn procedure and rebarpxndl 
tbe paUeat waa removed to another hospital, a here after 
rev era! month* of care, tba a «md* finally healed ttbew 
seta at oar hospital tb* kaee waa m sever* valgus, aith 
abnormal motsbty In ml] dirrctkaw It wsa fdt that ciw- 
aervalne Ireatment waa best mdscated and a beat* *“ 
codeqoently ordered and tbr patent otwerved for rerml 
morula On May j 51A, tba boy aw* again admitted to 
tba boapatal Osteotomy of both bbta and fibak a a* ptf 
farnwd for tbe correct bo cf a knock knee drtoemity Th* 
deftwnuly a a* apparently corrected and the patent w»J 
dwdrerged on Jane ic, ipi 8 Hoamer it appear* that 
several mowth* later tb* cocrectwre did not appear to be 
satkfretoey trace tbe patient was again admit ted 00 
December 18, tpsd for the performance of a wgvacMwlytar 
osteotomy of the femur On Janaary j, pj^bewsadn- 
charred On June y, gyp, tbe patient was scbmft trd to 
a traotosny of tb* Achilla tradew to correct a pa cqmnw* 
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On March ti 1931 he was again admitted to the h *»pi 
walking with a marked limp to the left the left ilium 
Wn« lower than the right There ni «t£H abnormal 
mobihty of the knee Joint In all directions, with ten degree* 
of internal rotation of the foot The measurement* were 
Wt ankle, *7# inches right ankle rg Inches left bins 
11 Inches right, 1 i)i inches left fibula, 11J4 Inches nght 
**K inches The angle of greatest extension at the knee 
was 170 degrees, the angle cd greatest flexion 8t degret s 
There was a severe genu valgum, with external bowing of 
the femur The foot presented a moderate varus of the 
heel with adduction of the forefoot There was a definite 
•coilosis to the left. The X ray film showed a lateral bow 
lng of the femur at the site of the previous osteotomy and 
niarted retardation of growth In the external half of the 
opper tfiial epiphysis. The lateral condyle was definitely 
inegular and depressed below the level of the bead of the 
fitnli (F« 4) 

It was fdt that the only satisfactory procedure m this 
c**e would involve the raising of the articular surface of 
the lateral condyle to its normal position above tbe bead 
of the fibula. Gauequently on March id 1931 a long! 
twunal inailon was made over tbe superior bbiofibula 
■^tiailitioQ and tbe lateral condyle of the tibia was ex 
P*cd With a broad osteotome, the lateral half of the 
*u cut through and the external tibial condyle 
definitely levered upward so that It came to lie above the 
upper edge of the fibula. A longitudinal wedge from tbe 
*h*lt of the bone was thereupon removed and placed In 
?* teotcTO 7 mound. In an attempt to supply a force 
might tend to push the lateral condyle upward as 
growth of the Internal portion of the epiphyseal line took 
Pbee, the head of tbe fibula was split longitudinally and 
Worcated so that the medial portion came to lie against 
mfcrioT surface of the lateral condyle The wound was 
Inernrpcni cloaed In tbe tnnl manner and a plaster-of-paris 
^ ut •Pplied from the toe* to the mid thigh Subsequent 
A ™T pictures showed that not quite complete correction 
tad been obtained and it waa then reallxeu that the cause 


f th failure was to be sought in our neglect in releasing 
lh 1 dc libular collateral ligament which bound the head 
t 1 ne t hula to the condyle of the femur and so prevented 
t rrrvt* n 

in July 1Q33 after preliminary isolation of the peroneal 
otrve the operation described was ajain performed with 
this modification the long external fibtdar collateral liga 
irh.nt was first detached from its insertion Into tbe bead of 
the fibula arxl re inserted into the outer surface of the 
tibia! condyle, to maintain the stability of tbe knee Joint. 
Osteotomy of the external tibial coooyle now permitted 
slight overt Direction of tbe plane of the articular surface in 
relation to the shaft of the tibia with elevation of the con 
dyle m rdatjoc to tbe head of the fibula. In \ugust after 
fairly firm union of tbe bb ral osteotomy had taken place 
a Grattan oateodasis of the femur for the correction of the 
femoral bowing was undertaken Patient discharged In 
October walking with leg corrected for first time (Fig 5) 

It will be noted that marked improvement in 
the spinal curvature has already taken place. 
The compensatory varus of the foot 13 still present, 
but it is hoped that weight bearing within a re la 
tlvcl) normal line of force will result In a gradual 
correction without the remodelling operation 
upon the foot, which will otherwise be necessary 
Because of the fact that the inner half of the tibia! 
epiphysis stfll retains the power of growth which 
has been lost in the outer half this patient may 
again develop a valgum deformity In that event 
re-operation will probably again be indicated 

OENTJ \ ARUM PROD \BL\ DUT TO \ RACHITIS 

C\SE 3 GP male aged ijf years, was admitted to the 
hospital with a complaint of bow legs. The mother stated 
that the child had been a full term normally delivered 
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Fig 4A Fig 4B Fig 5A Fig 5B 


Fij 4 Not* iVrmwtnl tilting orf tb* pel m to tlx kft, tiltmg orf the wrpenor tibuJ ertirahition, with rehtm 
with icobum to the «ak uV outward bowing orf tlx Wt rlr\atm orf tie bind ot the fibula abort lti normal Imef 
femur abduction erf the left ley with geno ralgnm at tlx Fig 5 Alter operation and mnoxal ot cart. Note i»- 
knea, marked warrrag orf the left leg, ruu and equina* erf preneroeat in cunatnre erf hart, ahneroent orf krerT n 
the left foot V-ny bins ahow* d ewm nl a ad outward tremitieiand tendency toward co rre cti on of foot deformity 


baby a ho t the tcrmiixboei orf nurung had been fed on 
a form ala fortified br the addition of cod lirer e»l and 
orange juice Tba baby had dr> doped Donaally aad bad 
begun to walk at the age erf 6 month* At tlx i(i at year 
th* child bad mexiiei and chicken-pox 
On admwoon the ch il d wa» apparently normal, bet for 
the left, which aboard a typical O ihaped bow in* Tha 
appeared to be partly do* to a deformity 1m the lower end 
erf the femur but more to an angwlitmn gret beknr the 
nmer condyle orf the tibaa At thx pcant there wai a 
definite drpmaaon, which u eanly wen. both on the photo¬ 
graph and cm tba \ ray (Fig 6 ) It wiH b* noted that in 
addition to a ihght cun ton erf tba fnnr abo\ tba joent 
hue, ther e n marked downward and maard mehnatioo of 
tba Kjprnor ti b ia] aurface in relation to the abaft of the 
tibia, »o that tba upoeT and lower articalar plane* tend to 
con eer i e on the medial nda <rf tb* leg 

Chi Augu*t 31 njii, tha child wa» operated upon aader 
general anastbena \ trmprfc linear oatcotomy at the toner 
half orf each tib aal coodyie wai made and the abaft orf tha 
bfau lerered entward until tha bead orf the tibui wx* ap- 
unjuruatdy perpendicular to tha bx^itodmal ua erf the 
booe A tmall graft orf bone wai thru remmed from the 
lower portion orf the (haft and maertrd into the w edge, 
which bad been opened Planer orf-para handigr* wera 
then appbed m the natal manner Apart from a (hght 
ahn ement by wedging orf the cast, tha cooxaleaceoce wai 
unartntfid MTicn wren m October the child wai dmfcaUr 
wtQ Tb* detxemon 00 the ode orf tlx leg had dnappeared 
Tie X-ray ihowed that th* Otxal wirfacei were re&tretfy 
normally aimed to each other and to th* abaft orf the tibaa 
There wti dH alight bowing orf femur wit orf mfioent 
degree to warrant operation at the promt tuna (Fig j) 


Cm 4 A O male, aged ij yon, wai wen la the 
Out-Patient Department 1* February igjy, with a com 
jiarnt of gradually p ro g rta n g “Txck-knea," which had 


been aoted by the mother Tb* boy originally cam* aoder 
obaervalion in April of io»j At tin* ttme he prorated (he 
picture orf a typed FroeUich 1 * irndrocne In additax, b* 
waa mflcnng from an rpaphywoiyax orf th* right kip, hr 
which ha recerved treatment by mean* of a planer-of para 
•p*ca and wi b a eciac atly by mean* ot a walking hro brier, 
which a ai worn for a penal orf i>f yean When the trice 
waa moored, the bmp and tba Imntatmo orf abdwctkxi aad 
internal and external rotation at the hh> which had prt- 
vwoify been noted, had completely aoafpewred Fa 
about 6 month* the child wai apparently cotrrefy aril 
when the caaher aoted a progrrawie back ard aaggiag * 
tb* knee Thera aaa no hxtory orf tramna, and apartfnxs 
the deformity no lymptotm, either orf pam or dxalality 
On admixaou to tb* bcapital, the child waa aoted t* 
hare the character***: obtatty pubic hair hne, etc <& 
th* “fat boy Tb* nght hip wai normal in all range* « 
motion The nght knee (bowed a marked pronoaeott <1 
the patella and the femoral condyle* There waa a defiaito 
leim i a tnm and a corresponding were*** m the range '“ 
ertanamn at th* knee to 193 degree* The X-ray i hre *° a 
marked forward and downward ti lting of th e 
articular turf ace orf th* tibia Below the eprpfrywaJ W 
b e tw ee n it and tb# apophyd* erf tha titaal tabetic, there 
appe a red to be a definite infraction orf the cawceDoat®"* 
erf th* tibia Inatead erf a ptiainnena, there wai*■ 
depeew xn at th* Bteorf tha tilaal taberde (Y% 8) 
tha reprewnted a* umxcted fractal* at tha “t* or ^ 
domrx datnrixnc* orfapreihywal fiowtii, »u T ^* r . 
orf the femoral capital rpfphr*, cm not. be abated, fwl 

austiissSsfJssSffflS 
sx atSi ksi ssa- 

palleotoa orf the «ame leg ^ 

Whatever tha wnderfying eti ology it w 
that the bawc radicatlon wai for reatoratiox1 erf theaorw 
refabonahip between the piano (rf TJ—n. tlx 

the axh orf the .haft orf tba bbai £ 

orteotoeny ibooW hare been performed at the are* 
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Before. After 


FT* 6, Typical 0 ahaned genu Tamm Note marled 
medal conv er gence of facial articulations Left, before 
right, after correction. 


praaioQ below the tibia! epiphysis, bat, because of the 
attachment of the patellar tendon, this vroald have been 
hnpoaalble without preliminary transplantation of tbe 
insertion of the tendon. This, naturally waa not conaid 
ered, and In March, 1933 a simple oblique osteotomv 01 
the tibia was performed through an external Indsioo after 
careful Isolation of the peroneal nerve The plane of the 
laddcri extended from below the tibial tubercle, backward 
and upward into both condyles 
With the patellar ligament acting as an internal fixation 
for the upper fragment, the lower portion of the shaft of 
the tibia was easily levered away from the otteotoenued 
fra gmen t, until fluoroscopic examination established the 
correction of the inclination of the articular surface The 
thus opened was maintained by the maerfaon of a 
bone graft and the leg waa enclosed m plaster-of 
P*ris, with the knee in flexion. When the X ray demon¬ 
strated bony union, tbe cast waa removed and exercises were 
Imtituted for the restoration of power m tbe mtrades of the 
**• B y July the boy was discharged with normal function 
»od with no evidence of any residual recurvatum (Fig 9) 

The 4 cases, here reported were chosen as 
typical examples indicating the treatment of 
■Jugular deformities about the knee joint. What 
ever its significance may be as to prognosis, the 
underlying etiology of the condition plays no part 
lu determining the operative indication. This is 
ckariy a restoration to the normal by correction 
of the deformity The decision as to the best site 
for operation can be arrived at only by careful 
stud} of the \ ray of the whole leg The crux of 
the problem is the relationship of the tibial articu 
lir surfaces to each other and to the shaft Pro¬ 
vided the articular planes are normally parallel, 
supracondylar osteotomy r is indicated, but when 
tha is not the case, operation elsewhere than at 
the site of deformity Is doomed at the outset to 



Before. After 


Fig 7 Same patient as in Figure 6 Note that after 
correction the fabuJ mrbculofaoas were parallel with an S 
shaped curve m the ihaft of the tibia 

mediocre result or still worse to failure When 
the underlying causes may be overcome, as in 
rachitis or when they have ceased to act, as in the 
fracture cases, a single correction of the resultant 
mechanical defect may lead to permanent cure 
But if as in the case of partial synchondrosis m a 
still growing child the cause cannot be eradicated 
until growth has ceased, the prospect of re 
operation at properly timed intervals must be 
entertained However this prospect is not as 
gloomv as it would at first sight appear since it 
permits of repeated re ah Dement of the bones and 
the re-establishment of a relatively normal line of 
force with avoidance of abnormal stresses and 
consequent compensatory changes in all parts of 
the column of force 

The procedure is simple and apparently ration 
ah The osteotomy is best performed at or above 
the level of the head of the fibula, so that the re¬ 
lation of the shaft to the head of the tibia can be 
altered without the necessity of fracturing the 
fibula. In growing children the line of osteotomy 
should, of course, he below the epiphyseal lin e so 
as to avoid injury to that structure. In older in¬ 
dividuals the line of incision may be nearer the 
joint surface, but always below the line of attach¬ 
ment of the capsule or the large extrinsic liga 
ments, which act as the stabilizing forces upon the 
short, condylar fragment at the time of the ma 
neuver of levenng the shaft Into proper almement. 

Preferably the Inner side of the tibia is chosen 
as the site of osteotomy to prevent Injury to the 
peroneal nerve. In cases of varus, a simple, par 
tial osteotomy, with the opening of a wedge 
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H* 8 Riiht back knee Note downsard and forward 
inclination « tibtal articulatna 
F( g Same pa bent after opmtwc Vote tb« mprnor 

suffices In cases of valgus, the removal of a wedge 
of bone, with internal angulation of the kmer 
fragment, 1a aD that n necessary provided the 
head of the hbula is in normal relationship to the 
outer and under surface of the external tibial 
eoodvle Where this is not true as in Case 2 
reported the operation must be performed upon 
the outer condvie after preliminary release of the 
external fibular bgament which otherwise mam - 
tains the relation of the head of the fibula to the 
exterml femoral condyle, and so prevents correc 
lion Ordinanl) the osteotomy need not be 
com plot eh across the bone. Except in the most 
severe angulation cutting of half or at most two- 
thirds of the bone readd> permits of green-stick 
fracture of the other portion and correction of the 
deformitv 



Tic g 


UbaJ smcotsCno sow bean normit relation to tbs shaft 
of the bene i_nd that as attempt has been made at restora¬ 
tion of the normal prominence of the tibwl to beetle 

Apart from the fact that it b designed to meet 
a mechanical problem at what b mechanically 
the optimum site, the procedure s ee ms to have 
several other desiderata and at least ooe serious 
drawback Because the tibia Is not complete!) 
osteotomixed, the hkehhood 0/ non-union or of 
ondesired displacements, due to muscle pull, b 
obviated Because of the possibility of accurately 
choosing the site of osteotomy the danger of 
injury to the epiphysis or to the Dgnmentous 
structures shoot the joint b avoided On the 
other hand bv the very nature of the operation, 
the elimination of torsional deformities b pre¬ 
cluded For such cases, where marked torsion of 
the leg ts associated with conv e r g e n ce of the tibial 
surfaces, complete section of the bone b necessary 
before correction can be obtained 


PRE OPERATIVE PREPARATION OF THE DILATED STOMACH 

THOM VS G ORR, HD F \CS akd VMLTRCD C CURPHtV It D Korsvs Cm Kvum 

UanratJ W fiwi 


I N many cases of pyloric obstruction due to ul¬ 
cer or malignancy the stomach mav show a 
marked degree of dilatation The muacle tone 
of such stomachs is much reduced and they hang 
In the abdomen bke a bog filled with stagnant 
hqtrid food particles, and tenacious mucus. 

As a general surgical principle it is unwise to do 
extensive operations upon any acutely distended 
portion of the gastro-intestlnsl tract- When the 


stomach or bowel wall is overstretched bv disten¬ 
tion tbc tone is not only lost but the blood *upP” 
Is disturbed Such a vacua may not heal normarn 
and restoration of function ts likely to be defared 
To restore the tone and blood supply ft, therefore 
much to be desired before operation 
A markedly dilated stomach may be restored 
to normal sire In an average of 4 to 6 days by us¬ 
ing tbc continuous gastric lavage with ruction 
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An m-dwelling Levine tube passed through the 
nose is suitable for this purpose At the beginning 
of such treatment, it maj be necessary to lavage 
the stomach through a large tube to remove par 
tides of food and mucus too large to pass through 
a Levine tube With the nasal tube in place the 
patient is urged to drink as much water as possi 
ble All water secretions, and gas are promptly 
removed from the stomach bj continuous suction 
After a few hours lavage liquid will frequently 
begin to pass through a previously completely o}> 
strutted pylorus. This may be demonstrated b\ 
the administration of a small quantity of banum 
solution. 

During continuous Lavage careful attention 
must be given to maintenance of chemical water 
and metabolic balance Before the treatment is 
started a study of the blood chemistry mav rndi 
cate the need of sodium chloride. Water salt 
and glucose should be given by vein or hypoder 
modysts. Since a loss of the gastric juice reduces 
the bod\ chlorides a daily check of the blood 
chlonde content is advisable 

Figure 1 illustrates a widely dilated stomach 
whicf 1 was reduced to norma! dimensions after 10 
day^s treatment This patient developed com 

E lete pyloric obstruction due to a carcinoma 
•uring the continuous lavage suction treatment 
*e\ end transfusions were given in addition to the 
daily administration of glucose sodium chloride 
solution by vein and physiological salt solution b\ 
hypodermotlysis. After the tone of the stomach 
was reduced to normal a gastro-enterostomy was 
done and recoven was not accompanied by any 
complications. 
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SPINAL ANAESTHESIA IN FACT AND FANCY 

TV WAYNE BVBCOCE, il D FACS Pumomwii 

tW Drpart** *f twwr T»»q* UmMCHtT 


A SIMPLE *urgkal procedure attracts atten- 
Uon when conducted with an Imposing 
ritual. A dangerou* method ts accepted 
with confidence when given a t*Inman to impf} 
*afet} Pin the medal of St Fraud* to t question 
able technique and lti danger* are ignored until 
brought home by bitter experience Thai it ha* 
been with spurn! anwathetia 

B\ variou* innovnUOn*, spinal anrathesia hai 
repeatedl> been revived from dark dap when it 
waa distni*ted and feared into the light of wide 
acceptance and laudation A new drug the de¬ 
hydration or other modification of an old drug, a 
dash of strychnine caffeine, or epinephrine in the 
ampule as a aUmulant or a fraction of sugar 
gelatin, serum, starch, alcohol to imply cootroUa 
UHty have been amulet* that repeatedly have 
restored confidence to a more or le*s diicredited 
procedure Again, a portion of the patient or the 
tilt of the operating table, a new name for an old 
drug a modification of the needle or method of 
injection, or the coincident u*e of special stunu 
lant ha* been a «ymbol of safety 
But b> none of the*e measures ha* ipinal anw*- 
tbeaia been made fool-proof controllable, or even 
safe, when u*ed carelesal) and lndiacnminatdy 
No solution or technical innovation ha* displaced 
the necessity for an accurate technique ana rigid 
supervision The danger* of spinal anesthesia 
remain largely mth the user rather than the drug 
or technique employed Spinal antithesis is a 
meat valuable method and it* HI effect* represent 
blunder* from it* improper u*e Man} conflicting 
opinions on the subject are spread through the 
literature to the confusion of the Undent, and 
not a few are due to male*ding laboratory ob*rr 
ration* In the experimental laboratory work 
Ing with lower animals, it is difficult for the highly 
trained comparative physiologist to avoid error 
Hundred* of dogi have been sacrificed to disprove 
what may easily be demonstrated by careful ob¬ 
servations made upon the patient under spinal 
anaatheiia, We read that the puncture of the 
spinal cord by the needle u fatal, that Intradural 
valves are present that increase the mtraspinal 

E remite In some my*tenoui way toward the 
ead that death from *ptnal ameslhetia never 
occur* from asphyxia, that the depression of spinal 
anesthesia Is a condition of shock, that a p rim a r y 
depreaskm and dilation of the heart causes the 


fall In blood pr e ssu re that the toxic effects are 
due predominant]} not to a direct effect on the 
cord or spinal root* but to the absorption of the 
drug by the blood vessel* b} which onlv It a 
earned to and depresses the center* of armlatfcn 
Take, for example, the wide!} quoted experiment* 
of Spidroeyer of 15 vear* ago indicating that the 
injection of stovaine Into the dura produce* a very 
terloos degener a tion of the dogs spinal cord. At 
the time me had these experiment* repeated and 
learned that in dog* such injection* were followed 
b} a permanent paraplegia Bat no paraplegia 
followed 15,000 Infection* of stovaine in man 
The reason is a technical and an anatomical one 
The spinal cord m the dog *0 largely fills the dural 
space and the spmou* pr ocesies *o overlap that It 
1* difficult to enter the cavity of the arachnoid or 
to withdraw more than a few drops of spinal Add 
without puncturing the coid whereas in roan 
there is a large spinal cavity easily entered, from 
which 50 to 45 cnb*c centimeter* of spinal Add 
may readily be withdrawn. Even with the dura 
exposed by a laminectomy the experimenter will 
often inadvertently Inject or damage the dogs 
cord with hi* needle- Besides this, the dahrtton 
and diffusion of the drug, which play* *uch an 
important part in the cflntcal application 0/ spinal 
anesthesia cannot adequately be reproduced in 
the lower animal. In Spidroeyer 1 * experiment* 
the undiluted stovaine solution, a protoplasmic 
poison accidentally entered the cord In con¬ 
trast, secondary symptom* from degeneration of 
the cord apparently never occur when the injec 
tion u properly given in man even though the 
injection* are made above the level of the caodu 
equina. As many as twehr injection* of stovaroe, 
even to one patient for repeated opera boot, were 
followed by no evidence of spinal injury It is to 
be hoped that future writer* on the mbject will 
not continue to repeat the error* of Sprebneyef 
which appl} even lea to the mildly tone pro¬ 
caine 1 now in general me Quite different is the 
•elective degenerative action 00 the cord from the 
injection of a drug Eke methyl alcohol We have 
*een two patient* who had permanent locaHxed 
spinal poisie* from the injection of a sjaml an»- 
turtle solution contaminated by a small quantity 
of wood alcohol . 
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To prove the safety of high spinal antes thesis, 
experiments have been described indicating that 
procaine, injected within the arachnoid, does not 
produce respiratory or other type of motor paraly 
sis. Some of the earliest experiments with spinal 
anesthetic solutions showed that when these were 
dropped upon the exposed upper cord or medulla 
the respirations of the animal prompt!} ceased 
but if artificial respiration was used until the 
effect of the drug had passed off the respirator} 
function would return—otherwise the animal 
would die of asphyxia. Such experiments show 
ing motor paralysis ha\e been repeated man} 
times and are confirmed b} thousands of clinical 
observations. We haw seen in the clinic, several 
instances of primary respirator} failure from the 
high effect of the spinal anesthetic the voice fad 
mg to a whisper and disappearing as the air cur 
rents ceased, although the heart continued to 
beat. At least 3 such patients were saved by 
timely artificial respiration Other experiments 
are advanced to prove that the motor paralysis 
is not due to a block of the posterior nerve roots, 
which are considered to be immune to the spinal 
antes the tic, but to a break in the reflex arc from 
the amesthetiied posterior nerve roots. The ex 
planation of these conflicting observations lies in 
the fact that the posterior nerve roots are more 
susceptible to procaine than the anterior or motor 
roots. From dilute or weak solutions of procaine 
we have repeatedly seen a perfect analgesia with 
retained motor power indicating that the block 
of the posterior roots does not renexly cause mus¬ 
cular relaxation From more concentrated solu¬ 
tions of procaine a block of the anterior nerve 
roots with temporary muscular r elaxa tion and 
paralysis is observed. The experiments of Johnson 
and Henderson indicate that m the dog concen 
trailons of ^ to 1 pier cent of procaine are suffi 
cient to block the posterior roots and thus inter 
rupt pain producing impulses while per cent 
is required to block the posterior roots and sup¬ 
press motor impulses. 1 If these percentages are 
applicable in the dime, which to some degree 
seems probable, 120 milligrams of procaine dis¬ 
solved in but 6 cubic centimeters of cerebro¬ 
spinal fluid would ha\ e a concentration too weak 
to cause motor palsy Because motor including 
respirator} paralysis does not follow the applies 
tion of dilute solutions there is no reason to 
assume that motor paralysis ne\ er occurs or that 
when present It is merely a reflex effect. 

The cause of the usual circulatory hypotension 
has been repeatedly sought Certain expen 
men ten following an old and discarded theory of 
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Fij i Hliatrmting the effect of delay in pUcmg the 
patient from a nttlng to a recumbent poiiUm after the 
injection of ipinal anesthetic aolntlacn lighter than or 
heavier than, the cerebrospinal fluid 


traumatic shock, have looked for segregation of 
blood m the splanchnic veins. Not finding this, 
the presence of a primary peripheral vasoparesis 
has been denied. The clear evidence that the pe¬ 
ripheral circulation of blood is increased, easily 
shown by the remarkable rise in the temperature 
of the extremities under spinal anesthesia is 
overlooked and experiments on dogs paraded to 
support opinions to the contrary 
Out of much conflicting experimental evidence, 
an observation of Gray and Parson and supported 
b} experiments of Severs and Waters floe at) 
is impressive. This is the immediate disappear 
a nee of much of the circulatory hypertension 
when an adequate to and fro type of artificial 
respiration is established. In other words or 
culatoiy depression is largely the result of parah 
sis of the muscles of the thoradc cage. The 
defective inspiratory novements of the chest are 
attended by a loes of the aspirating effect upon 
the blood stream The nght heart receives less 
blood from the venae cave and beats slower and 
propels less blood BuLy on contend experiments 
show that the exposed heart of the dog under ipi 
nal anesthesia is primarily dilated and depressed. 
True, but the experiment was faulty We know 
that if the experimenters had not destroyed the 
respiratory circulatory equilibrium by opening 
the chest but had merely studied the dog’s heart 
under the fluoroscope thej would have found the 
heart contracted rather than dilated under the 
anesthetic. Isenberger and Lundy gave a dog 
2500 milligrams of procaine (50 per cent solution) 
by lumbar injection with resultant complete 
paralysis, yet from adequate inflation and defla 
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Fig W rth tbe patient remaining upon the mde dor 
]0X ind liter the mwctioa and the ^nar boraooul. lie 
drain** of bc*h light and heavy iwritbetjc •olotteo* n 
both cepbalad and caodad 

tK)Q of the chest alone the animal *ea kept aine 
for 10 boon without change in blood pressure or 
pube rate Unfortunately me a* vet know of do 
method of maintaining adequate negative pres¬ 
sure in the patient • cheat daring inspiration 
while the cheat wall is paralysed bv tbe spinal 
ameathctic Aa a result the heart starved of 
blood bents slower propels leas blood and tbe 
pulse become* slow ana weak The peripheral 
vasoparesis is evidently a minor cause of tbe 
bvpo tension 

Demonstration* have been made to show that 
in the dog harmful penrtaluc contractions mav 
occur so violent as even to tear peritoneal adbe 
lions \\ nters have a bo repeated!) warned 
against the use of spinal anesthesia if there is a 
perforation or rupture of the stomach or intes¬ 
tine The aaming is based oo theory not prac 
tree For over 15 vears we have operated in 
nearlv every case of a perforated intestinal \ bcus 
with spinal anesthesia and have never observed 
leakage that coincided with tbe peristaltic con¬ 
tractions nor have se seen the contractions tear 




Fig 4 If the injection a m*<k *rrtk the patient upon 
tbs ode sod tbe spine cvmed over a pillow heavy sofo- 
bm Hill tend t frsv late toward the bead and sacrum 
Iifkl sobrtKds r rm i m cn tie lumbar region with mwftant 
imperfect an*slhe»a of tie abdomen 



Ha 3 If the nine i»curved toward the operating tibk 

bgbt sojutjoo rejected tn tbe lumbar rryv* wid by rnr- 
t> diffuse teaard the bead and sacrum a tide otieT dungi 
being equal, a heavy sofartm will rrmim la tiw lumbar 
con 

or strain argaruied adhesions Indeed, tbe per 
ntaltk save* under average dose* of procaine 
arc mild and often inconsptcooas, and w e consider 
tbe evaiement stage of ether as much more po¬ 
tent m causing intraperitoneal leakage or other 
damage 

But dmicol observations and opinion may also 
be misleading Modem Galen* and Aristotle* 
continue to spin tbe cobaebi of a fanoful philoso¬ 
phy with spinal anresthesia as with other debated 
subjects Amaud and Cremietrr attribute com- 
pbcatkms to a meningeal reaction Lencbe to 
nv potenwon from leakage of cerebrospinal flux! 
Damef and \ alerlo to a general sympathetic dis¬ 
equilibrium followed by a coflofdodxstJc shock. 
To prevent tbe supposed humoral crisis Dante! 
first prepares tbe patient by an intravenous injec 
tion of cerebrospinal fluid. This injection i* sup¬ 
posed to desenntue the organism and thus pre 
vent the anaphylactic shock Measures to render 
spinal anestneab safe have often been based 00 
theory Jonnesco, in 190S, claimed that strych¬ 
nine was a perfect antidote for tbe depression 
from stovaine. This was not confirmed and r4 



Fig j By turning tbe patient on tie lac* *her tie 1b- 
ctioc of light aofnboii, a better ao**tbr»i <w Uw 
bfkcwm u tiro* obtained for tie reason that by gt* rt T 
be toinlxm URnh mto tie racer elevated tboraoc 
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Fig 6 If, after making the injection with the patient 
upon the aide, the patient U irmnedutely turned upon the 
back, a light solution by gravity tend* to be held in the 
lumbar tpJne with lack of anarathcaia m the abdomen On 
the contrary a heavy solution tendi to gravitate both Into 
the lower thoradc apine end eacrum and a higher and more 
complete anesthesia of the abdomen result* 


yearn Jater he extolled caffeine which others had 

E reviously used and discarded Gravity control 
y the use of heavy solutions advocated bv Barker 
and others has been tried only to be largely 
abandoned It has been asserted that the addi 
bon of a starch preparation to the solution will 
prevent diffusion and limi t the toxic absorption 
of novocain the antes the tic remaining as a non 
diffusible or controllable liquid globule in the 
dura with resulting efficiency and from lack of 
toxic absorpbon, of great safety For this fanci 
ful assertion we can find little basis m fact If 
you will color with a trace of methylene blue both 
the iplnocaine solution, and also a similar solution 
made without the starch and float the two sola 
tions m tubes containing cerebrospinal fluid it 
will be observed that the spinocaine realH is the 
more diffusible. This is probably due to the 
hygroscopic quality of the starch In practice a 
simpler and relatively inexpensive water alcohol 
and novocain mixture shows no loss of efficiency 
from the lack of glia dm while the mortality which 
has attended the use of spinocaine controverts the 
asserted lack of toxicity The suggestion that for 
safety the novice m spinal anaesthesia should 
spend from 20 to 40 minutes m first dissolving me 
anesthetic in blood serum or that the action 
should be localized by graded intermittent injec 
tions of air and the antes thebe as advocated by 
Kirschner, will hardly meet with wide accept 
arrce. A heavy concentrated colloid solution In 
jected without diffusion is much more dangerous 
from its more intense action on motor rootstnan a 
diffused dilute solubon which only rarely will pro¬ 


duce dangerous motor paralysis 

Most observers also overlook the agitating and 
diffusing action of the sinuses and veins wJJ* 
human dura which distend and collapse with each 
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Fig 7 If after injecting a heavy *olation inch *j 
novoam dbaolved In cerebiojpfnal fluid the patient ts 
immediately placed in the Trendelenburg pod boo gravi¬ 
tation toward tba medulla may produce high and untoward 
effect*- By waiting 10 minute* for the firatlon of the 
on**thetlc to the opinal rooti before lowering the upper 
part of the body tha danger ii largely averted The 
Trendelenburg poaltkm b «Ie and desirable after the 
inj ect ion of light (alcoholized) anwthetic aolutkma 

respiratory cycle and of the arterial loops within 
the arachnoid which oscillate with each heart 
beat and serve to mix the anesthetic with the 
spinal fluid 

In recent years and despite very poor statistical 
evidence ephedrine has been the talisman of safety 
for spinal anesthesia, yet many more deaths have 
been reported under spinal anesthesia when 
ephednne was given than when it was not given. 
It is admitted tnat in part this may be due to the 
predominant use of the drug Yet, if there is in 
adequate oxygenation of the tissues a condition 
that so frequently occurs from the circulatory 
hypotension of spinal anesthesia, ephedrine not 
onfy fails to stimulate, but according to the ex 
penmen ts of Severs and Waters 1 and others, it 
actually depresses the heart. Indeed the sbmu 
labon produced by ephednne a lost even when a 
relatively slight anouemia develops. In other 
words when roost needed this drug not only fails 
to stimulate but causes circulatory collapse The 
electrocardiographic studies of Chen and Meek* 
show the toxic qualities of ephedrine in sufficient 
dosage as indicated by progressive paralysis of 
the conduction bundles and finally, die hopeless 
condition of ventricular fibrillation In general 
practice collapse has been reported in cardiopaths 
and asthmabes from an laiosyncxasy to ephe¬ 
drine. With spinal anaesthesia deaths have 
occurred after the smaller doses of ephedrine as 
used by Pitkin and the larger doses advocated 

“ AiMtOoU a A*i%t**, Mmfc-Aunl, 
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Fij 8 By diffusion *nd dilution the rthoeocy of « 
anesthetic it reduced a« t t_r» rh Ira tb* pant nf 
two Thus o craOfruns erf procaine injected throe* h 
tbs twelfth Lborwoe rntenpsce fives an sppeT sbdotnmsJ 
aarstbrsi*. equal to 30 centigram* LnjfCten throufh tb* 
fourth lumbar tnterapsce. while oily $ cratifrana injected 
tbroo*k the »r\mth cervical mtrnpw< fives an upper 
thoracic anwtthesia equivalent to 30 crntijnuBi mjectrd 
throojth the fourth lumbar interspace 

by Stoat \fter hearing the startling report br 
Sue of ia dexLh* m about 300 injections of sprno- 
came given in or near Boat on, one wonderi herw 
the mortahtv could have been higher had the 
ephednne been omitted No one aa far at I 
know haa reported aa low a mortality from intra 
dural uuestbesia with ephedrine a> that we have 
observed without ephedrine (10000 injection* 
beta een deaths} Ephednne greatly increaaea the 
pulse rate and the work of the heart Because it 
usual!) raises the blood pressure and mates the 
heart beat faster is no proof that it render* the 
antithetic safer \11 admit that It is unreliable 
in tbe grave emergency No one contends that it 
approaches epinephrine as a cardiac stnnnhuit It 
is my opunon that such a tricky and potential!) 
dangerous drug should no longer be used routinely 
It has been asserted that tbe action of epine 
phrine a too transient to be of value m spcnal 
araesthesia Thu, of course u not true The 
period of arcuiatory stimulation from epine¬ 
phrine of 15 to 30 minutes is usual!) longer th«n 
the period of intense depression from spinal anes¬ 
thesia By carefully graduated, intermittent, or 
continuous administration of epinephrine the 
stimulating effect may be prolonged for hours. 

The anjcsthetic drug selected has frequently 
been blamed for the untoward effects of spinal 
anesthesia Cocaine, stovaine alypin tropo- 
csine spotbesine and tutocain have been praised 
and ccodcmocd let cocaine, oldest and most 



Tif 9 rUostratuia lie influence of forcible mjertwo 
upon the diffusion of ^vaal arursthetics If tbe mjectio* 
n introduced without force thrwuh tf* *rcoc*J knnbar 
intenpwee » heavy acJatme fall* t the w*rrur» By 
ibjtht perraurr drsprl a trttinf poaUioo, tbe a*j-Kbertc 
1* dm en to the loa er thmaoc sjaoe. * hi W mart forobfe 
injection* may produce effects opoa the thoracic and even 
crmcal nerve roots 

discredited of the intradural amestbetics con¬ 
tinues to be used with much success in tbe General 
Hospital of Mexico Gtv It is also true that the 
tooc stovaine may be used with a ven low 
mortalit) And a hen all has been said it u evi 
dent that the danger lies more with the user than 
in the drug for an) of these agents used with skill 
will give efficient and reUtnel) safe an**fherfa_ 
ahile the weakest ma> cause a fatality a ben used 
without care Tbe selection of the patient a es¬ 
pecial!) important While a e admit that procaine 
from Its low general and local protoplasmic tor 
iat) has manifest advantages, we must confesa 
that even cocaine skillfully used may be safer 
than procaine used carelesah After a death from 
spinal amesthena the anesthetist ru*> often prop¬ 
er!)’ write his own name in the space on the cer 
tifieate reserved for 'Yause of death 
PoaUmestbetk headaches have repeatedly 
been ascribed to the the or shape of the spmal 
needle used Large needle* and those with acute 
sharp points are asserted to be responsible fee tbe 
extradural leakage of cerebrospinal flmd and post 
antithetic headaches It is claimed that ooh - a 
very obtuse pointed needle adtbont sharp edge* 
cuts a trap door In the dura which limits leakage 
and prevents headache*. If one will experiment 
with a section of dura or similar membrane he 
will find that the sharp edged, acute point cuts a 
better trap door thin tbe rriith cty dull, obtusely 
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pointed needle. But while we do not favor a large 
needle or one with a long point a well sharpened 
needle enter* the tissue with the least pressure or 
pain and best conveys to the hand the relative 
densities of the various tissues traversed Such a 
delicate, well sharpened needle inflicts no more 
pain than the needle ao often and so unnecessarily 
used to ametthetiae the relatively insensitive tis¬ 
sues of the back before the spinal needle is intro¬ 
duced and is less subject to deviation or harmful 
or plunging effect on reaching the dura The 
needle should be of ao or 21 B & S gauge \ 
needle of 22 gauge or finer has too small a lumen 
and is too flexible to be properly guided \ needle 
with an accurately ground slip joint is preferable 
to a lock joint wnlai requires manipulation that 
may lead to displacement as the svnnge is 
adjusted. 

As for headaches, we have long observed th u 
It Is the solution used and not the sharpness 0 
sue of the needle that is chiefly responsible W < 
have largely elimi nated postanesthetic headaches 
not by changing the needle but by changing tht 
solvent In the early days tap water and old dis¬ 
tilled water evidently produced meningeal imta 
tion for when without changing the needle fresh 
triply distilled water was substituted the heavy 
Incidence of postanesthetic headaches disap¬ 
peared. It is quite evident that the needle and 

& may not be blameless when poorly 
or boiled In tap water or with other 
instruments, or In pans with a soluble coating 
The intradural reactions resemble in a measure 
those from the Intravenous injection of old dis¬ 
tilled water or water contaminated by passing 
through rubber tubing Unquestionably there is 
more hysteria than truth in the prevalent notion 
that leakage Is the major cause of headache fol 
lowing intradural anesthesia 
An old error was the assertion that the spinal 
anesthetic, per it, causes abducena palsy with 
its associated merungiam and 6 or 7 day period of 
incubation, Six of my patients had this startling 
but fortunately usually temporary affliction after 
spinal anesthesia It is a bacterial effect and in 
our experience was due to imperfectly sterilized 
imported solutions. For 20 years, or since we 
have used aseptic anesthetic preparations, we 
have not seen a case. 

It has been observed that the zone of ansstne 
ala is higher and more complete after injecting 
spinocaine if the patient is turned upon his face 
for a few moments Immediately after the tnjec 
tion. It has been assumed that such a maneuver 
causes the gravitation of the lighter 
mixture to the posterior nerve roots. But there 



is really but little anatomical separation of the 
anterior and posterior roots. The peculiar results 
obtained are clear!} explained by gravity in rela 
tion to the spinal curves (Fig 5! Gravity 
volume and diffusion are three great factors in 
spinal anesthesia to be always considered They 
cannot be reproduced in the limited intradural 
space of the dog But one obsen er protests that 
he uses a heavy solution and observes no effect 
from gravity whDe another says his technique is 
the same yet from gravity he has obtained alarm¬ 
ing symptoms. Both dissolve novocain in cere¬ 
brospinal fluid and reinject it through the same 
lumbar interspace but the first man finds he can 
at once place the patient in the Trendelenburg 
position while the second haa had high and un 
toward effects from such lowering of the bead 
Apparently the techniques are the same but 
closer stud> shows important differences. The 
first dilutes and thorough!} mixes the novocain 
so that the specific gravity of the injected solu 
tion is lowered and the effect on the motor nerves 
minimal The second with the same dose of 
novocain uses lew dilution so that he really 
emplovs a heavier solution that gravitates with 
greater speed—or It ma> be that he injects more 
forobl} and without barbotage and thus aids the 
movement toward the patient <s head of a more 
concentrated and therefore a more parulysant 
solution. 

I shall not attempt to tell of a better technique 
for spinal anesthesia than the one you are using 
Most operators are individualists and resent dis- 
lodgement from the pet methods that the} have 
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found failed to their personal ldioayncrasies 
Nor shall I attempt to Impart to von tbe magical 
restore or hocui pocus of safetx and effiaeocv 
but if I have impressed >ou with tbe thought 
that fanciful tbeanes may hax-e the fupport of 


laboratory and philosophical consderatioa that 
undue credubty doe* not advance the came of 
fpinal anmsthena, and that after all it b sue for 
each observer to think for hlnudf the object of 
tha paper will ha\-e been accomphshcd. 


\ SIMPLE METHOD OF PERFORMING EXTERNAL 
PERINEAL URETHROTOMY 

\ Rn*oar or Ira \ alue Aster Fifteen \ cars 
J DELLINGER BXRXEX MD I ACS Bonos 


I N tbe February igift, number of SuaOERi 
Gywecoloox amd Obstetrics I described a 
method of performing external penneal ure¬ 
throtomy whicn to far nt I know »u original 
The operation had at that time been tucceaafullv 
employed bx me and b> tome of m> associate* 
in a cnnudertble number of caw, and I felt then 
that it had stood the test of actual trial An 
additional 15 \ear» of experience aith it hai con¬ 
vinced me that under appropriate circumstances, 
it is by far the easiest and most efficient way of 
establishing penneal drainage. 

My original description of the operation max 
sell be repented for the benefit of thoae vbo are 
unfamiliar with it 

A soft rubber catheter aeD lubricated and of 
fuitable n« (16 to 18 French »cale) a pawed 
through the urethra into the bladder in the usual 
manner but it muit be Inserted untd its distal 
or outer end a almost lex-el, according to arcum 
stances, with the external meatus or with tbe 
onfice of tbe urethra Thu end 0/ the catheter t* 
then grasped aith a small clamp preferably alth 
a hall-curved shank Tbe catheter and damp are 
then passed on into the urethra until tbe point of 
the clamp can be felt pressing against the floor of 
the bulb The free portion of the catheter mean¬ 
time has passed on into the bladder The point of 
the damp 1* now made to Impinge against the 
perineum bulging it sharply outward In tbe 
median line An radiiou from 1 to s cubic cenh 
meters In length Is now made through tbe median 
raphi, tbe tissues being divided until the point 
of tbe damp, the catheter still In its grasp a ei 
posed and worked through the indsfoo. Tbe end 
of the catheter b then firmly held with tbe fingers 
or by another damp the first damp being then 
opened and withdrawn backward from tbe ure¬ 
thra, thus learing the catheter e mergi ng from the 


perineal raauon Tbe catheter b then dram oat 
until its exT occupies a smtable position althln 
tbe bladder for uninterrupted drainage Tao 
transverse sutures are now taken one above, the 
other below the catheter, each being tied around 
it These sutures should be pawed quite deeply 
so as to indude tbe corpus spongiosum, thus not 
only controlling whatever bleeding there may be, 
but also anchoring tbe catheter frnnlx In place 
Silk sutures are quite satisfactory those of ulk 
worm gut arc better in that if tbe catheter is not 
adjusted oulte accurately they can be readily- 
untied and the catheter mox-ea In or out Tbe 
urinary stream b now completely and comfort 
ably diverted for as long a time as is necessary 
It was stated in my original commmuefttion 
that this method of perineal urethral drainage a as 
applicable in any operation where dix-emoc of 
tne urinary stream was indicated These opera 
irons indude amputation of the penis and plastics 
for hypospadias and epispadias In ah these oper 
ations, the patient b ordinarily placed In the dor 
sol position Tbe parts are prepared In the usual 
manner this preparation inducing the skin of the 
scrotum the Inner aspect of tbe thighs, and the 
perineum Tbe performance of external are 
tbrotomy requires only that the thighs be sepa 
rated sufficiently to enable the surgeon to expose 
and loose the ml dime of the perineum »» far 
posteriorly as possible, but not so far bock as to 
injure the external urethral sphincter or that of 
the rectum To do an external urethrotomy by 
tbe usual method would involve putting tbe 
patient In the lithotomy position, a procedure 
involving time and disturbance to all concerned 
One word of caution se ems advisable Care 
must be taken that during the process of pa *«nfj 
the damp through the urethra It b not allowed 
to open and release tbe end of the catheter Thb 



BARNEY EXTERNAL PERINEAL URETHROTOMY 


IOI 


happened once during an operation by one of mj 
aasstants with the result that the entire catheter 
rapidly found its way into the bladder and had to 
be removed later with a hthotrite. 

Experience has taught me that the penneal 
drainage is best established before the final steps 
in the p rim a r y operation are undertaken Thus 
after an amputation of the penis, the catheter and 
damp should be passed before the flaps of mucosa 
are sutured over the stump, in an> of the various 
plastics the same principle will apply At times 
the onfice of the urethra may have to be divided 
to admit the combined bulk of catheter and end 
of clamp 

While I have, perhaps unfortunately, kept no 
data as to the number of cases in whicn this pro¬ 
cedure has been earned oat, it is certainly dose to 
one hundred if I indude the operations done b\ 
my associates. It has been done not only in 
adults, but in very young boys with hypospadias 
Nor have I a record of the number of patients on 
'bom it has been performed more than once In 
the case of amputation of the perns once is 
enough, where plastic operations have been done 


for hypospadias a urethrotomy has been per 
formed on each occasion twice in man), thnee in 
a somewhat smaller number and four times in a 
few In no instance has there been the least 
difficultv in doing the urethrotom) nor has its 
repeated performance led to the immediate result 
of delay in closure of the urethral fistula nor to 
the remote result of stricture formation and many 
of these patients have been teen from time to 
time over a period t vears 
The (uthetrr is itlached to a long drainage 
tube this bcin„ led into a large receptade. It is 
kept in pi ice until the sutures of the primary 
operati m have i en removed or until the chance 
of infecting the wound was remote. 

ter the cathet i h removed it has been found 
that the penneal inus will dose spontaneously 
in Irom i to 4 or 5 <1 u after which time mlctun 
lion becomes entireh normal and comfortable. In 
conclusion it seems important to state that 
hfemorrhage from the bulb has never been in the 
leist troublesome nor so far as I can recall, has 
it tailed to be contr>]led by the two transverse 
sutures which I have described 
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THE NARROW BI SPINOUS DIAMETER AND THE PERSISTENT 
OCCIPITOPOSTERIOR POSITION 

SA 11 UCL HANSON All IID FACS Stocuot Outox-ua 

Tpa« l-W In OrMTm] B04W1J 

T HE funnel pelvis, and perticularh the tactual the* cues by the writer personally and * 1 ! the 
spines, ha\e long been suspected as poacble operative deliveries *ere performed b) him. The 
factor* in the etiology of the pertinent oc average measurement was found to be roji 
crpitoposterior position A* early as 1855 Sir centimeter*. Pelves with a bupfooai diameter of 
Tame* \ Slmpion stated that the spines of the 95 centimeters or let* were rather arbitrarily 
ischu cootribate far leu (to rotation) than 11 classed a* narrow and tho* measuring over o 5 
generally behoved In 1896 Klien called attention centime ten a* normal oc Urge. According to thu 
to the frequent oc c u rr ence of the pottenor pod- cUn ific ation there were 143 pelves with a narrtn, 
tion In funnel pelves barn nous diameter among the prim] par* 

In the recent literature only an occasional ref Poetloos were regarded as pottenor when the 
erence to the subject u to be found In 19x6 ccaput was found behind the transicrae diameter 

Cregm stated “In the ocapitoposterior position of the pelvis at the time of deliver} However, 
there la poor flexion, the occiput and smaput case* in which partial rotatl00 had occurred 
reaching the pelvic floor at the an me tune and to oca put right or left transverse were also 
rotation is prevented b\ the spines of the Ischia counted at posterior positions. The ocdnnt poa- 
Harper more recently presented a similar terioc was considered as persistent when there war 
opinion no progress in rotation or descent after efficient 

The views expressed in the ht era tare although second stage pains continuing for a period of at 
covering a period of many decades, are vague and least 2 hours in primiparff or 1 hoar in mul- 
confbcting and are based on personal impressions tiparas after rupture of the membranes Only 
and not on statistical data Careful considers canes In which the head was well engaged were 
tion, however shows that the subject deserves included In the nenes, since the influence of tbe 
| more than the cursory attention that it has re Ischial sprues cannot come Into play imkw tbe 
cened The practical Importance of the prob- head descends down to the level of the narrow 
km becomes apparent when it 11 recalled that the pelvic plane Cases of persistent posterior posi 
course of labor is moat eventful at the level of the Lion occurring in premature deliveries were ex 
ischial spuies, particularly m ocapitoposterior chided for otmoas reasons The commonly 
positions It is here that the cardinal move- accepted standard, a birth weight of 1 500 grams 
men ts of internal rota boo and descent must occur or less, was cocmdered as evidence of premi 
simultaneously while flexion must be maintained tunty 

or re-established The* important events have In attempting to dasrifv the data obtained, it 
never been investigated with reference to the became apparent that in the interpre tattoo of 
narrow taspinous diameter The object of the statistics bearing on the etiology of the persistent 
present study is, therefore, to determine what posterior pod U 00 parity mastbe given first con- 
inflnefire, if any the narrow hispinous diameter ilderation. Confuskc is unavoidable unit* a 
may exert on the mechanism of labor particu- dear distinction is drawn between primiparas and 
larfy in to far as the incidence of the persistent multipart in all such diacnsuoiis, and yet the 
posterior position is concerned subject has seldom been approached from this 

The work was undertaken In 19S9 when a ape- aspect even In the more elaborate statistical 
owl pelvimeter for the measurement of the htspi reports Progre* has undoubtedly been greatly 
nous diameter became aiallable (6) A prelimi retarded through this oversight 
nary report 00 the result* obtained was presented In the present study at ten tion will be focused 
fo 1931 (7) before the Section on Obstetrics and on the ocapitopoatenor position in primlpar*, 
Gynecology of the California Medical Association since In multipiu* the relaxed perineum Is * 

complicating factor predisposing to the persist 
CLtHTCAL DVTA ence of the posterior posittoo. 

Observations were made on a aeries of 1,154 I*dd*x4 in pnmipara A perusal of Table r 
consecutive cases 811 of the* were primiporw. shows that the bispfnous diameter Is narrow in 
The Uspfnous diameter was measured In all of 27 of 38 (71-0 per cent) cf the cases of perafsient 
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ocdpitoposterior position. The measurement ex 
ceeds io s centimeters in only r of the 38 cases. 
These findings are even more striking' when it is 
recalled that the narrow btspinous diameter occurs 
in only 17 67 per cent of the cases. The average 
measurement for the group is only 946 cent! 
meters as compared with the normal of 10 51 
centimeters. 

Conversely there is an exceedingly high wci 
dence of the persistent posterior position among 
this group of pelves—27 among M3 cases (18 9 
per cent) This is an incidence almost as high as 
that given in the recent literature (2, 5 7 10 13) 
for unselected cases of the ocdpitoposterior posi 
tion early in the first stage of labor and is approxi 
matdy thirteen times greater than the incidence 
of the persistent posterior in the group of 668 
pnmiparte with normal bispmous diameters. 

Other peine measurements in pnmxparee The 
sacropubic or anteroposterior diameter of the 
narrow pelvic plane was measured In 24 unselected 
cases of persistent ocdpitoposterior position 
The average measurement was approximately 
normal in this senes, although the bispmous 
diameter showed the usual degree of contraction 

The biischial diameter was found to be mod 
erately narrow the average measurement being 
0 90 centimeters (the average for the entire senes 
was 10 7Q centimeters) In 7 of the 27 cases, 
however, in which the bispmous diameter was 
narrow the buschial was normal or large The 
biischial diameter is thus less frequently asso¬ 
ciated with the persistent posterior position 
than is the blspinous diameter 

ITie biischial diameter was sufficiently narrow in 
only 2 cases to form a probable obstacle to descent 
(Cases 22 and 6) 

The other pelvic measurements were essen 
tialiy negative with the exception of a moderate 
degree of general contraction in Cases 3 7 20 
26 and 30 and an oblique contraction (tuber 
culosis of hip) in Case 36 

Incidence in muluparce Among 52 cases of 
persistent ocdpitoposterior position in multip¬ 
ane m this senes there were r8 cases with a 
narrow bisplnous diameter an incidence of only 
34 6 per cent 

INFLUENCE Or NARROW BI5PIN0US DIAMETER ON 
OCCIPITOPOSTER!OB POSITION IN PRHUPAR* 

The data presented show that in this group 
there is a very frequent association between the 
persistent ocdpitoposterior position and the nar 
row bispmous diameter This observation can be 
readily explained by a consideration of the mech¬ 
anism of labor 


TABLE I —PERSISTENT OCCIPITOPOSTERIOR 
POSITION IN PRIUTPARjE 
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Deflexion U generally considered one of the 
meat important factors m the etiology of the per 
siitent posterior position The maintenance of 
flexion, of course depends on the drcuraaUnce 
that the forces acting tgjJoit the end[Hit must 
overbalance those exerted against the occiput 
Accordingly. any factor that increases the re 
sutance which the occiput encounters, tends to 
favor deflexion It seems that a narrowing of the 
biapirwus character would have jmt this effect of 
causing obstruction to the advance of tbe oedpet, 
with deflexion as an inevitable cooseqaence 
Aside from this effect on flexion the narrow bi 
spinous diameter would tend to hinder rotation 
directly by offering Increased resistance to the 
presenting part which as a result of tbe deflexron, 
la considerably larger and oread rather than 
spherical approaching the subocapatofrontal 
plane In both size and contour Descent would 
likewise be obstructed doe to tbe contraction of 
the bisplnous diameter and tbe general increase 
in the plane of tbe presenting part Furthermore 
due to the insufficiency in descent, the presenting 
part itu} not come into intimate contact with the 
pelvic floor Tbe fax arable influence of tbe leva 
tor flni muscles on rotation would, therefore, 
remain to abeyance, and the sole advantage of 
primipanty would thus be lost These corophea 
Uons would be apt particularly to develop under 
the drcomstances of weak pains and great soft 
tissue rigidity as in eklertx priori pane A dead 
lock thus result*—descent is obstructed because 
of tbe persistence of tbe posterior position coupled 
with the deflexion attitude while rotation comes 
to a standstill due to the arrest In d escen t In 
other words, a vinous cycle Is established there 
is no rotation without descent, and no de sc e nt 
without rota hoc or flexion. An escape from this 
xicious cycle is unlikely m pnmiparw, unce the 

S uers are seldom equal to tbe task of ovexcom 
5 the soft tissue rigidltv plus the bony resistance 
offered bv a narrow bispinoas diameter All prog¬ 
ress therefore ceases, with the head in a deep 
posterior or transx erae arrest From the fore 
going discussion it is apparent that, in ocopito- 
poaterior positions, the narrow bupinou* diam 
eter may exert a serious disturbing influence on 
the mecnanism of labor directly obstructing all 
three of the movements occurring In the lower 
midpdvtt, namely flexion, rotation and descent 
In view of these considerations the persistence of 
the posterior position In pelves with a narrow 
bopinouj diameter is readily accountable. 

The high incidence of tbe narrow tniaclual diam 
eter (n cues of peramtent ocapitoposterior posi¬ 
tion is a complicating factor that must be taken 


Into account. The common association of the 
narrow bUachlal diameter with these cases is to 
be expected, since there Is a certain parallelism 
betwe e n the width of the Mjchial and blxpincna 
diameters. It seems that tbe narrow bfisddal 
diameter cannot interfere with rotation when the 
largest plane of the presenting part is at the level 
of the spines or higher Furthermore, the ischial 
tuberosities are situated too far antenoriy and 
at too low a level to cause deflerfou, oc directly 
to oppose rotation, even when the bead is at 
outlet However when the station of the bead 
is low an associated narrow bfbchinl diameter 
max well be more than a mere coincidence since 
under these amimstances ft may Ind ir ectly form 
an obstacle to rotation br causing obstruction to 
descent It seems, therefore, that any Inhibiting 
effect which the narrow bQschial diameter may 
exert on rotation would largely be only secondary 
or accessory to the influence of the factors re¬ 
sponsible for the persistence of the posterior posi¬ 
tion at the level of tbe spines. 

Recently Thoms made the observation that in 
pelves with transxme contractions of the inlet, 
engagement occurs almost invariably in tbe oedp- 
itoposterior position This finding u Important, 
but it has little direct bearing on tbe present 
study since it does not explain the persistence of 
tbe posterior position at lower levels of the pelvu, 
a subject with which the present work is parbe 
nlariy concerned 

itrrtcrxcr or wauow but crocs DiAiirra ox 
ooarTToroffrmcj* rosrrrov or multtpxi.e 
Tbe lower incidence of the narrow bapincrai 
diameter among cases of persistent posterior 
position in muldparc It probably doe to the 
relaxed perineum. This la a coxnpocating factor 
which, of course, predisposes to the persistence of 
tbe posterior position regardless of the width of 
the bispfnous diameter and thus causes a reti 
bve decease in tbe incidence of the narrow bi- 
apinous diameter among this group of cases 

PRACTICAL BEAUKO OX ratATMWT 
In view of the fact that spontaneous anterior 
rotation occur s In the majority of cases, the cce 
xxntfocal attitude toward the occfpitoposteriar 
position is one of “watchful expectancy * A 
policy of non-interference is generally recom¬ 
mended until operative intervention becomes 
urgent for the relief of “maternal exha ration” or 
fetal distress ” Tbe reward for soch consent 
turn ti spontaneous anterior rotation in more than 
80 per cent ol the case*. Unfortunately however 
tbe patients in the remaining smaller group, in 
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whom the ocdput £aHa to rotate, are little bene¬ 
fited by the delay thus occasioned. In fact, 
positive harm comes in these cases of persistent 
posterior position through an undue prolongation 
of the second stage, since the malposition becomes 
less amenable to correction due to caput forma 
tion, excessive moulding and increased deflexion, 
as well as uterine spasticity and the tendency to 
the formation of a contraction ring Version also 
becomes very hazardous or altogether impossible. 
These difficulties and dangers are multiplied by 
other well known HI effects of an unduly pro¬ 
tracted second stage viz. added suffering exhaus¬ 
tion, tendency to postpartum hremorrhage and 
posafble intracranial Injury to the fetus. 

Certain writers, particularly Bill and his fol 
lowers, have been so impressed with the fre 
quency and seriousness of the complications 
named as to advocate active treatment early in 
the second stage in practically all cases of the 
oedpitopostenor position. Such a course of 
management would however entail an unjust! 
fiably high incidence of operative Interference 
with its attendant increase in morbidity and mor 
tality On the other hand the purely expectant 
treatment would best serve only the interests of 
the group of cases in which spontaneous rotation 
ultimately occurs, but would be decidedly detri¬ 
mental to the cases of persistent posterior position. 

In oedpitoposterior positions complicating 
labor in elderly pnmipane, or in borderline cases 
of disproportion, cesarean section may come up 
for consideration In such cases the posterior 
position, if persistent, may well be a factor of 
decisive importance in favor of section. It is 
therefore imperative that the persistence of the 
malposition be anticipated early in labor—before 
abdo minal delivery becomes contra Indicated. 

In view of these considerations It becomes 
highly desirable for purposes of rational treat 
ment to find means of differentiating early m 
labor the cases which are most likely to r emain in 
the posterior position from those in which the 
outlook is good for spontaneous anterior rotation 
This differentiation is now greatly facilitated 
with the ready means available for the measure 
ment of the bisplnous diameter and with the 
knowledge that anterior rotation takes place 
relatively infrequently in pelves with a narrow 
bisplnous diameter, but does occur as a rule in 
pelves with a normal or large measurement 
T TiU, as already intimated, applies chiefly to 
primiparx. In mulbparx the width of the bispi 
nous diameter does not bear a sufficiently con¬ 
stant relationship to the posterior position to be 
of much value as a guide in treatment 


From the evidence presented it follows that in 
prim!parte in whom the bisplnous diameter is 
narrow it may be permissible for practical pur 
poses to consider cases of posterior position as 
persistent, if rotation falls to occur after a brief 
test of the second stage. Early intervention, 
under such circumstances, will e l i m inate what 
would otherwise be in most of these cases, a 
long and futile second stage, with its attendant 
difficulties and disastrous complications. Where 
as in the group of pnmiparw in whom the bispi 
nous diameter is normal or large, an uitraconserva 
tive course may be followed with full confidence 
that anterior rotation will occur spontaneously 
in the great majority of the cases unless there is 
either uterine inertia or marked disproportion. 

It seems that the above basis for selective 
treatment should give better results than a rather 
arbitrary policy of purely expectant or ver> 
radical management. However, a final appraisal 
of the menta of the plan proposed must come from 
a comparative analysis of the incidence of the 
morbidity and mortality in large series of cases 
treated by the methods under consideration. 

SUMMARY 

In a series of 143 primfparie in whom the bi 
spinous diameter was found to be narrow there 
were 27 cases (18.9 per cent) of persistent ocdpl 
toposterior position. This incidence is appran 
mately thirteen times greater than the incidence 
of the persistent posterior position in pelves with 
a normal bisplnous diameter The persistence of 
& posterior position may therefore be anticipated 
early in labor if the bisplnous diameter is narrow 
and operative intervention may be Instituted 
under the most favorable circumstances. 
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PLACENTA PRtEVIA 

EDWIN F DAILY 1IL Cbcaoo 

cT Ota*»trfc*»M OncAp V »3 n nc/ «l doji 


T HE avoidable maternal mortality tram 
placenta prrvii throughout the dvflked 
world, i> *hown by recent s urv ey * , empha 
uses tgain the grave lade of knowledge of the 
fundamental! In the care and treatment of thi* 
condition by thoae attending the pregnant 
woman. 

Quoting from *ilatemal Mortality in New 
York City " In which a groap of pbvndan* have 
carefully outimed the firtora involved, we find 
tlreJc cooduuoct! “It 1 * evident that the prenatal 
course of theac women wai improperly auper 
vised either through therr own Ignorance m dis¬ 
regarding what seemed to be trivial bleeding, or 
through the failure of the attendant to evaluate 
the symptom* and institute proper treatment 
The frequency with which the patient wu neg 
lected even after a really ngnlhcant hjanorrhage 
which pointed most emphaQcaJly to the exiiteoce 
of placenta previa, 1* an indication that thegravi¬ 
ty of the situation was only poorly grasped by the 
attendant* It is vital that the attendant inform 
the patient categorically that bleeding during 
pregnancy fa never trivial and may be and often 
is the warning of disaster Furthermore, the 
treatment in these case* was frequently Im¬ 
proper The choice of operation a* well as the 
time of it* performance must be jadidou* Rapid 
trauma tiung deli very by the birth canal must be 
avoided a* it increases toe hazard to the mother 
Of 7 5J7 obatetncal death* in 15 states during 
the year* 1017 and 1918 ttodied by the Children a 
Bureau of the Department of Labor there were 
4 08 who had placenta pnena Of these 408 cases 
547 deaths woe directly doe to placenta praevia 
while 6i were also complicated by sepsis *39 
women were reported to nave had delayed treat 
meat, the delay being doe to the doctor in 1*9 
cases and due to the patient, family or circum¬ 
stances in no cases 

Fifty two per cent of those 408 cases were de 
limed by podaHc vrrsioc and extraction, 10 per 
cent by orsorean rectfon 8 per cent by forceps, 
4 per cent by manual dilataboo of the cervix, and 
7 per cent by other operative means There 
teemed to be considerable mbonderstanding 00 
the part of the doctor* regarding the dangers of 
YOTwn and extraction with immediate delivery 
ooi the Braxton Hides maneuver with delayed 
extraction As a matter of fact, the latter wa* 


rarely done. Rupture of the uterus, tear*, 
hemorrhage and shock were frequent So large 
a number died immediately after delivery that 
relatively few lived kmg enough to die of sepsis. 
The treatment of shock and hemorrhage wa* 
coiupfcnou* by it* almost entire absence. Fluid* 
of any sort were rarely used. That the buttocks 
of the child could be used to control hemorrhage 
and that shock could be treated at this time was 
practically never cocifdered. Cesarean sections 
were often done without any effort being made to 
combat the patient 9 shock. 

Such a report emphasises the grave lack of 
knowledge ca cardinal obitetrfad principles by a 
Urge number of doctor* attending the parturient 
woman. 

The statistics reported in this paper are prim* 
rfly from the Chicago Lying-In Hospital unce it* 
affiliation with the Department of Obstetric* and 
Gynecology of the University of Chicago s# 
year* ago. Induded are also the statistic* from 
rxh cases in the 4 years previous at the old 
Chicago Lying in Hoapftab 

The inddence of thb pathological condition 
ha* been r in 11$ caw* delivered in the hospital 
Only’ case* in which the placenta wa* palpated or 
•ten covering, partiilh covering or bordering on 
the internal oa are Included, ho cases of krw im- 
piantatioo have been induded. Placenta previa 
totalis fa the terminology used foe any care in 
which the internal oa I* completely covered with 
placental tissue when the patient i* examined. 
Partiah* and margin*ta describe thaw case* in 
which the internal oa fa partially covered or 
bordered by the placenta 

Patient* who are bleeding or have a hfatory of 
bleeding who are seen in their home* by the in¬ 
ternes of the borne sendee department, are trans¬ 
ferred to the hospital immediately without rectal 
or vaginal examination being made. Prospective 
donors among the family and friend* accompany 
her 

Any patient *0 week* or more pregnant ad¬ 
mitted bleeding vsginally or with a nfatcry of 
vaginal bleeding i* immediately prepared few 
sterile vaginal examination- Typing of the 
patient’s blood and cross matching with av ailab le 
donor* is done while the operating room staff 
stenEre* bog* for In tra-nferine Insertion should 
tbev be needed Instruments tor oetaram section 
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are always in readiness- If the patient is In shocL, 
appropriate medication, heat a nd subcutaneous 
or intravenous fluids, are immediately given. Al¬ 
though only 10 to 3o per cent of the cases so 
examined prove to have placenta pnevia or 
ahruptio placenta, nevertheless the same ngid 
routine is followed for each case The patient 
primarily presenting the least symptoms may 
prove to be the most serious emergency when 
examined- 

Combating shock and hemorrhage by mean* of 
blood transfusion and the administration of 
fluids, before or during delivery, in the patients 
who have bad any blood loss is as important as 
the method of delivery chosen. In emergency 
cases a well trained operating and transfusion 
team have to function almost simultaneously 

Dieckmann has used 30 cubic centimeters of a 
30 per cent solution of sodium atrate adminis¬ 
tered intramuscularly or 15 cubic centimeters 
intravenously as had been found by Neuhof and 
Hirshfeld to shorten the coagulation time and 
thus prevent blood loss. 

Before the methods of delivery are discussed it 
should be recalled that there is no standard form 
of treatment for all cases In a patient with a 
living viable fetus if the vaginal examination re¬ 
veals the cervix partially dilated with effacement 
and the placenta marginally situated rupture of 
the membranes allowing the head to come down 
acting as a compressor may be sufficient treat 
raenb Otherwise the insertion of a bag will con 
trol the bleeding or the fetal scalp may be grasped 
with the Willett forceps and traction applied. 

There are a few cases with previabie or al 
ready dead infants where the cervix is only 
slight!) dilated that the Intraovular introduction 
of a bag or a Braxton Hicks version with delayed 
extraction maj be done- Kerr found that the 
bag had a very limited usefulness in the treat 
ment of placenta pnevia Occasional!) a pa 
bent s cervix will be completelj dilated or dilat 
able when first examined allowing a version and 
extraction or forceps delivery u spontaneous 
delivery is not imminent. If a Braxton Hicks 
maneuver has been decided upon one may at 
tempt, first, an external version bringing a foot 
over the cervix thus preventing the dangers of an 
intra uterine insertion of the hand causing separa 
tlon of the placenta, 

AfcPherson advocate* tamponading the cervix 
with iodoform gauze strips where the child is dead 
or non viable when the cervix becomes sufficient 
ly dilated the child is extracted in the manner 
chosen by the operator It should be remembered 
that, as Kerr states, * all statistics go to prove that 
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packing of the cervix in placenta previa adds 
material!) to the mortaht) and morbidity rates 
unless it is earned out under the strictest anti¬ 
septic precautions.' 

Ligation of the uterine arteries through the 
vagina as described b> Miller m 1907 and Karrin 
w 1926 might well be a life saving procedure in an 
emergent) when facilities for an immediate 
operation are not available. Henkel % damps for 
the broad ligaments mav also be used. 

Any patient diagnosed as having a placenta 
pnrvia with an uneffaced rigid cervix and practi 
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caQy * 1 ! cues of placenta previa totah*, if In * corrected fetal mortality dimimte* fetuses urxkr 
hospital in competent hands should be delivered 1,500 gram* m weight, those stillborn on admis- 
abdaminaily u the danger of bsrrooniiage intra and moaitaa fTable I) 

partum ana postptrtnm is modi greater than the The results obtained from a few comparable 
mortality from cwaarean section. The advent of series of cases of placenta previa have been ab- 
caesarean section in tbe treatment of placenta strarted from a large amount of material on this 
previa has not only materially lowered the mo subject and are presented here for comparisoo. 

ternal mortality bat has almost dl mini ted Tbe best resalts have come from hospitals where 

deaths of liable babies that were bring when the cesarean section Is the predominating method of 

patient was crammed Whereas the gross fetal treatment or the cases were handled by a single 

mortality was formerly 60 to 80 per cent, it is stilled individual, with the notable exception 
now as low as is pa- cent. of the Rotunda in Dobbn where the Braxton 

In this chmc the low cervical csesarean section Hicks maneuver Is tbe preferred treatment In 
with rootine packing of the uterroe cavity Is nsed moat cases (Table H) 
and has proved most satisfactory 

In Table I are shown the various methods cosamaom 

of treatment employed for each type of placenta 1 The maternal mortality from placenta 

prsevfa Tbe results in this dink, 1 19 consecutive previa In a wefl equipped maternity hcapfUl 

cases over a period of 7 years, without maternal abonki approach very doidy to xtro. 
mortality emphnsfrc the necessity of mdrriduaHx 1 The corrected fetal and neonatal mortality 
log each case and of such extreme cantfoo in the from placenta prrvia can be materially reduced 
prehmlnary examinations and pre-operative care, under ideal coothricns and Is now approximating 
There ken fee* *s (wmtosi i* tit mattnul the fetal and neonatal death rate from other 
morUUty Tbe grow feta] mortality Indudes ah causes. 

fetal deaths no matter what the weight or y. Tbe high maternal mortality from placenta 
whether they were monsters or stfllbom. Tbe prsevia over the country as a whole ia largely doe 
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to carelessness or ignorance of the pabent’s phyn 
aan or to inadequate facilities for proper maternal 
care. 

Since tail paper ui written there have been 16 add! 
tional cua treated fn thU dinFc without maternal mor 
t*Uty 

BIBLIOGRAPHY 

Bill. Am, J OtuL & Gy nec., 19*7 xiv 5x3-520 
Ibid, 1931 rrf, 117-ajj. 

BtODHEAn and Lanoeocx Surg Gynec. 4 Obat 19*7 
xllv 39-43 

DeLxe. Principle* and Practice of Ohitetrica, 1933 
EtSE*-MbLLa Acta fvnec. Scand igji 1, t-19 
Hxtschua* Monqgriph Placenta Prena. Vienna, igio 
la vino Sutg., Gynec. & Ob*t 19*7 xiv 834-839 
Jellett Lancet, 1910, 1 , itji 


Ktr.iooa Am. 7 Obat. k Gynec. 1916 id, 2-12 

IWd. 1930 . * 1,643 

Kntwnt Am. J Obat. & Gynec.. 19x7 ilv 189-192 
Manual of Joint Caoxea of Death. Bureau of Cerara 4 
Vital Statu tic* of the United State*. 

Maternal Mortality In New \ ark City The Common 
wealth Fund, 1933. 

Maternal Mortality and Morbidity Monbo Kxia. V m, 
R ood and Company 1933. 

McDonald Snrg Gynec. 4 Otat, ign xfl 546-561 
McPherson Am. J Obat. k Gynec, 19*4, vu, 403-406 
Miller. Am J Sore. 1907 xxm, i» 

Moffovrrx. Am. J Obat. A Gynec 1932 xdif, 502-511 
Nimncrr and Himhjixd. Am. Sorg 1921 IxettI 1-8 
Farxow Halbon-SelU, 1916, Till, r-fit 
Pecehut Am. J Obst. 4 Gynec, 1931 ixl, 39-51 
Report o! Children a Bureau of the Department of Labor 
(In publisher** hand*.) 

Siegel Am. J Obat. & Gynec, rgj r txH, rio-116 


CORRESPONDENCE 


EARLY AMERICAN HOSPITALS— *OLD 
BLOCK LEY 

T HE following are excerpts from a letter 
which we have received from John N Hat 
field, aupenntendent Pennsylvania Hospital In 
reference to the article by Dr Temple Fay on Old 
Blockley published In the April 1934 iwue of So* 
ootr Gynecology and Obstetrics pp 797-804 


TV Dti Ediior Out attention hai been called to 
the artlde regarding Old Blockley by Dr Fa) and 
we are constrained, in the interest* of accuracy to 
call attention to certain source material which es¬ 
tablishes the priority of the Pennsylvania Hospital in 
the hospital field. 

Dr Fay makes the statement, p 797 that 
Blockley b the first organlxed unit for the 
care of the afrit and needy to be founded on the 
American continent and offers many Interesting 
dates, references, specific and general statements In 
support. Let me say here that the Feonsylvania 
Hospital cla im* to be the oldest hospital founded as 
such in the British Colonies In North America This 
dalmb based on authentic historical source material 
now in our archive*. 

I wDJ take up several of the references and state¬ 
ments In the order in which they occur in Dr Fay • 
interesting article. 

: p. 797—reference to the Friends Almshouse, 
17x2 and the legislative loan for an Almshouse or 
Hospice in 1739 The Friends Almshouse was estab¬ 
lished by the Society of Friends and was In no sense 
a city institution—see any standard work on early 
Philadelphia History 


a p. 798—statement, Pennsylvania Hospital was 
founded In 1753 Application for a charter for the 
Pennsylvania Hospital was read before the Provin 
dal Assembly on January *3 1751 This application 
while first mentioning the Insane also enumerates 
other diseases to be treated thus dearly establishing 
the intention to open a general hospital. This paper 
bln our archives tod*) Organlxa bon was completed 
May 1 1751 and applications for admission of n* 
tient* firit received February 10. 1752 at which 
time the Overseers of the Poor sited admission for 
thdr inmates (1st minute book, p as) 

3 p 798—general statement to show early dinl 
calinstructionat Blockley 

4 p. 800—the first ward instruction Clinical 
t eachin g and ward ' instruction are so interwoven 
that I comment on these two reference* at one. 
Teaching by member* of the staff and on the wards 
of the Pennsylvania Hospital as early as 1763 I* 
shown b> the managers minute books from wnfch I 
excerpt the following 

P 3 * 7 —*°d minute book—9th nth mo. 1762 

Adjourned meetm* of tha Board to open 1 aw of anatomies! 
p*jnun** and cuU sent by Dr FoUvrnpD for Dr Siuppeninao 
to laWrualnx Wodaiti—‘‘And If any pnietaoc of anatany U 
daJrocj to exhibit Lecture* be b to apply to them (the i Umtm ) 
for liberty AH web Pupfl* u attend tha laid Lector** Intended 
to be exhibited by Dr bhlppen or any other P*rwm tbould twr 
a Ib*toU each." 


p 37s—2nd minute book— rath j mo 1763 

.And it bains remarked that a comber 0/ Kodentx In PfaraJc do 
frequently attend tb* ward* at the time of the Hut,dam vwtfaj 
the Pitfenti *4h arkw to improve tbemxeh e* In experience. It 
i« tha rminlrrvm t opinion of th* board that such ot them at least 
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who in not wreotu** t* ti* rhyj*euL*i of ti* JIoo**—tboald 
par * prtf«r CfiUMr far tW B«wdt af th* Ilo^xUl far Lhar 
prmlqre, th* cwnbcmioa of 5{g**uj*x ti* **» * tofwrrd t* 
lie nm board toe coaaaJtmg w* j t rtijwciaa* 

p 373 —and minute book—The Board rod mUh 
Dr Win SWppen,Jr 17th ah too 1763 tnA agreed 
that be sboakl o*e the painting* for a lecture toany 
mtemted P'raoui once a fortnight during that 
tu miner 

p rjB —3rd minute book —K apodal meeting of 
the board aid the pfcyaidam «u bdd at the borne of 
Dr Tboraaj Bond wno 

Read 10 oar |m » t » an Em*j cm. tie Cbfty of CVa**) Lac 
tarn, *od a riiq ter oenxnr tU m.m to* taa b*o*At of Ita 
drua 1a Pby»c »*d fro»oo»a th* pa rpo a N of tin I Mteptma 
»• Mwi 

The ml du tea note the lecture waa given In the 
boapttal December j rf66 

j p 79S—atateroent to ahow probable origin in 
u Bleckley in 1774 of giatnitona profeaaional aerv 
Ice to the pubik confined to chin t«ble institutions 

p 14—nt minute book—* 3rd 10th too *751 

Th* Baanl mo arqoacitad ti*t Dr I>od X aetaij Da 
Thormu aad Fin*** Bend ma * Jrj*totjr»lior tnrnrtaacr 

C m n Ukn< car* of ti* Sack n Piyaoaa* aad Sarfrooa tor 
tm Lira rpar». Li* PrrMdaat ■ draod to fTO thaw th* 
Thanha of ti* Board hr tbm t*aaan «6«r sod ta rwjaot Dr* 
QrMM, Cadwaladrr Moor*, tod Rxdoao L* ua* i» Co aa oha 
taa om Mtracrdiaarr Cm. 

Thu amngcroent continue* today 
p 84—1 at minute book—The lummary cl the 
6rat ytir'a work allows 34 adrotalon* to the hoapital 
between February 11 173* and February 10, i»jj 
and of the** 18 p<ud mm* ranging from it ahflllngj 
for aitay of lodgys to £tt 18 4 for a *tay ot 7 rao *» 
dayi, the remaining 36 paid nothing at all 
6 p *00—statement 0/ etiabhahrtvnt of out 
door medical relief. 

p ad—1 at minute book Board meeting of and of 
4th 1000th, J75J 

A drop**c») fame appfy d ai a Pauaat bat kavtog th* Itch 
was »d»ytt*d u an Ort Paocnt at th* Ear**** cl to* hoaprtaJ 
foe two Waaka 

P 67—iat minute book Board meeting ol 4th of 
the t aw 1753 

J*ho8cP*E •■* adaattod •• th*uth (of Dertabo, 7 j*)tob* 
Lrcstad M tM wg-pabeat, k* Can a periodical Uadac** aad 

ti* U«bcn«* of Ua Ibaprtal «n aDcraad U ba ada aa a f ad to 
Itair Barton <n <wt PW»t 

Bear In mind that all of theeo patten ta were tick, 
dtber mentally or physically when admitted and 
were admitted for the express purpose of haring a 
cur* effected—In no caae waa the admlsaioo baled 
00 poverty ur dependency 

7 p. 800—mihluVirnmt of reddent»hip in 178S 

at tla fa xi rrlr u LM aac« «pp3iat*d n th* aariy 

Jaya as *o*a by tia iaOawaa 

p, 66—iit minute book—nth of 1* mo 173*- 

Aerwd UU »• ApotWry b* wefar' J to prtp*r» * cowpoaW 
q_Tl i-and AUmaiwCQ- tie* AarwNiJa t» ti* Prarajy 


boot cl tk* Pijwdaaj k Smifmxm and liat W akal *b>* Boad 
witi Stwrtjo ta tia IXaaaacn far tka (artfcfoi parfccwaaoa 0/fe 
Daly 

P> *34—4th minute book —aluTW* the appointment 
of th* brat medical apprentice (interne)—Board 
meeting of the 16th 7 rao 1773 

J*rati ESfttrftr la* n Iadaninrt to #er»* i ywirt aad 1 
■actia ciacaU-i oa tia ut af bit auwi ki tha craat^c* o 1 

*J 1 alSeraid Saarod Caalaa, «u ao» prtadxrd aad read, awl 
datMUd wiU aticr paper* fcr tba Ottk, Ow Tom* i*tari «a 
witi taa FatWr, bail aiat n tui oty « ua —«i l u tia la- 
dacTwra aa fatWwa. na Twr W »-S*n Wra lan tkucaiwka 
FatWi Eapojca M altrad Up* LroTaro ot tba Xla^cal rrafaa- 
tan aat of tha UoaptuU dana* tta in Uat tari of apf**w- 
t***p, ta alttod lia Sarpoal cycritxwt »»d factana ta tW 
Ro^atB fra* af aay Erpaoc*. and Chat ti« Apakiacarr kr ti* 
D*j* la* Aik dmy icatract *n n Pbywtf and tHWjery 

8 p Boi—atateroent by tho Poor Board in i8nj 
that Fennaylvanin UotpfUl einqpd omr* than an 
equivalent tor board and lodging 

<5 p Soi—atatemeot of rivalry between the two 
Institution* In 1813 

Here aguin the aabjecta are ao related, I treat them 

aa me 

p ai7—jth minute book—Board mertlng 18th 
6th mo 1781 

Ti* auan af ti* Itaaa af fiJrijiaiat k T>* Oman 
trf li* Po*r lira Jo*a Ctauip. Sttwud «f Mil fan, mjiMW 
that Pi*p*n awy h* n-r a*»o n * O y adwKMd nto ti* UoapOal a* 
par FatJcot*. *1 th* tat* of a flpaaah it J'd DoHr p*r *Mk—to 
vtaei ti* board agnad at Li* rat* ol a dogar * m* tfard, «ud 

^o* 


p. 3*4—6th minut* book—meeting of *8th 1 mo 
179*—ault haring been entered, a verdict waa accur 
ed for ** ooe tbouwnd and fourteen poornla da* to the 
lJth of February 1750 foe care of pstlenta from the 
Almabouae 


p 431—7th minute book—uth mo 19th iBor 

Tic CmraUtta tWkMiad to prmtr* prowaaJ* to b* oirnni to 
ti* UiriMi cf tia Alan Haoa* far Li* aiard of fay pa two ta 
c^ntt—Tc-it tiry bar* canfaQy nand Li* ii afa .L'f i l r, 
paaxaa aad Lad that m loo tia vraUy coat af patwot u tia 
F ta a wt vaaia Haaprtal *** adq and a ite was iieaati th* 
iracxaa of thoaa two yeari mi *«* caats p trtmk C i w aa dw i a * 
tiat ta* prxa of p ro rwa u a and otbar om aimrf aftictai af Iith* 
Mabahty b* cadacad m ti* Hot *var #n aroraot of ti* kta 
paaca ictaaaa En*ta*d aad Fraae* ate and that fiatbw «« 
wJ5 p*«hakfy h* aarvd by adoUDag a tar t n o*u>twT af pabrata 
kwacrsdi Mwaxes, etr wdl aotb*caOMaad nth*MM* B»U 

patHnta ara taiJupbad. >oa* towtaitt** li*ai * wft b* Ml* ta 
lower th* tam* #« ai l i a ow o * t* ti* OaaitWaa of th* Pac* aad 

thoafar* tia *k*“t to ti* Uwd ti* cropDaty tf adtgitaM ti* 

MWi rwofatfa**— ij* RtMlod, tW ti* Masajm *1 Li* 
HawatoTaJtahafroMthallaaaxrfaaf ti* *dn* B*wm *fl wads 
pay pttMota l» th* H**prt*l piyoaaa t o aa i far mtiyr ta*»a 
to b* ucwrtd theroa ■til tntl p. w**i- tad—SMcfyad. 
tiat al tten pay paLaats wfaa ta* aow *a tha b«a aiaO b* 
ciaryad at th* mat poca jrd—Baarfr^, that ti* UMW 
Ma3 b* *ettfad at ti* aad *f rrwy 4 ncHth* 4ta—kiwJrad, 
tial if ti# tengefrw p*opo*aii ar* act lpwi to, t»* tw*a erf wV 

nm ihal M ta *h**rd tram tic** A*l**r a wt*i aatii bwtirr 

*ed*r ta taiaa tiertoa Ti* Ccaaaatte* report b«*X ow»d«td 
M ipworai tmS tiny aia r»qa«**4 ta faraai ti* Maa*c«a of ti* 
Abas Hc*M* wtti OVT ol ti* lor*w»»« mdoX*** «rt»ci Li* 
bc*fd cchVt*— jnnU th* p iy wdaa* *f ti* H o wata l wft 
irm ta tiw awl prorrlwi th* aaahar t* h* «t C* ti* UowMal 
MaB a U nr to* «wr»d what m ti* * T «a faw *f *« UiMfm 
ti* i*M* * J - ' 
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P 433 —7 tL minute book—meeting of tst mo 12 
1802—-The Almshouse Board did not accept the offer 
they suggested the PcnnsjlvanLa Board adopt this 
resolution— 

Efwoimi lh«t Lbc Jlitujren of the w> h in u llcnpiU) will 
Uifl frocn the iltnifrr* of the Aim* House, sfl thar luniltc* and 
*ods other pay F*t*»t* u rosy be cDCwteed tnr*W< cases and 
proper foe idminwn into the sud ho«uJ UstttwMt to its rules) 
it i»j cents p. week for each of them for ooe year The Alms- 
b«t** Coauruttes also prs^oae to the Maos*ers of the Pmnsyt- 
vaxo* Hoaatal that thsy shall cause to be attended all tbor 
palients who may be in the Ahnshoosa by the Hospital phy*- 
ckns. gratis, and that tbay ahall be sappttd with mtdiaoes a 
cept lxpion at tho crpens* of the Hospital 

The Hospital Board agreed to these change* 
(p 434 —7th minute book) but the Almahou*e 
Board deeded not to enter into the agreement 

(p ms) 

In 1815 (p 241 —8 th minute book) the medical 
itudenta of the Pennsylvania Hospital were invited 
to attend the innpeal operation* which may here 
alter be performed in this Home (the almshouse.) 

Today professional men hold appointment* on the 
staff of the Pennsyi vanla Hospital and on that of 
the Philadelphia General Hospital paralleling a like 
condition when in the early days the outstanding 
men of the time* held appointment* on the Penn 
sylvan!* Hospital staff and were alao attached to the 
Almshouse, probably for the same reason that today 
any institution having an infirmary for the care of 
its own people ha» a physician on call 

To interpret these bit* of history correctly we 
must consider them in relation to the general econom 
k and political condition* of the period. Viewed in 
thi* light I am much impressed with the thought 
that the period between 1781 and 1815 possibly 
mirk* the emergence of the bona fide Philadelphia 
Hospital from the Almshouse Infirmary The min 
ute* above quoted constitute a very small portion of 
a voluminous correspondence between the almshouse 
and the hoapitsd boards on the subject of taking 
patients from the almshouse into the hospital. The 
amounts of money involved, at the very low weekly 
rates, indicate a large number of these patients. We 
know from history m general that the city was grow 
Ing at the time, and economic conditions were diffi¬ 
cult and uncertain following the Revolutionary ar 
The urge toward a vie growth and the inherent re 
luctance of the Individual to accept change probably 
combined to exert uncomfortable pressure on the 
almshouse board, resulting in the hostile attitude'’ 
which Dr Fay state* they showed toward the rap¬ 


idly developing medical profession. They could not 
escape the need for greater medical facilities than 
tbeir infirmary offered but—do« at hand was a 
well established hospital—it would be easier drum 
ci*U> and administratively, to establish relation 
ships which eventually could lead to amalgamation 
than to develop a hospital department of their own 
but the hospital manager* did not take Undly to 
dictation. They had started out to achieve a certa in 
object and were not any more in dined to change 
that objective than the almshouse managers were. 

10 p 8oa—reference to library 

The Pennsylvania Hospital medical library claims 
to be the first public medical library in the United 
States having been founded in the following manner 
as shown by the minute books — 

p.314—and minute book—37th 7 mo 176a— 

Wdbam Lot»n Ulriy retamsd fretn London attended the 
Board with a Book lotitalad “An Eroerimental Hiatocy of the 
Sfatma Medica by Wtn Lcwit F fi. S " lately puWobed In Ldo- 
ckra bon* a Present to It* Hospital by Dot* John Fotheyifl 
hr the Benefit!of the YocmsStoderttiIn Physic who may attend 
Hilda' the Direction of tha Fhyaidana w - b botfly accepted by 
the hlanafas ti an additional Mark of the Doctor'i Rrxard to 
this Institution and W Lo*xn b requested to acquaint hfm w* 
our grateful Acceptance thereof. 

p *78—and minute book—31st gth mo 1763— 
The Physldans agree that students receiving ward 
instruction should pay a fee and these fees should be 
applied 

to the foeodin* a lltdxal library In the said Hospital wbefa 
»© Jod*e wdl tend *reat)y to the Advantage of tha Pnpilj k the 
IToooer of the Institution. 

The first catalogue of the library was Issued in 
1790—listing 5*8 volumes. The catalogue of 1837 
showed 7300 volume* and in 1856 the number hid 
grown to 10 500 While our library contains many 
rare and valuable works on medicine and natural 
history and has grown by several thousand volume* 
since the 1856 catalog It has not maintained its 
activity since the establishment of the splendid 
library of the College of Physldans in Philadelphia. 

11 p 804—-reference to members of the staff. 

Morgan Shippen, Tr^ Kuhn, and Rush all prac 

deed and taught in the wards of the Pennsylvania 
Hospital, in the archive* of which are to be found 
many interesting reference* to and documents signed 
by them 

Interested members of the profession and student* 
of history are cordially invited to go through the 
historic section of the Pennsylvania Hospital. 
Philadelphia Jon* N Hattteld 
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OBSTETRICAL ANALGESIA AND 
ANESTHESIA 

r r no country have methods for the relief 
of the pain of labor or parturition been so 
extensively employed or so widely dis¬ 
cussed both in medical journals and In lay 
raigaxines as In the United States. For par 
poses of darity it Is proper to define the terma 
ordinarily used to describe various phases of 
relief of pain in obstetrics The term am¬ 
nesia indicates forgetfulness of pain anal 
gesia commonly refers to dulling the sense of 
pain and amcsthesla, to local or general in 
sensibility to pain It may be recalled, also 
that more than one of these phases may be 
produced by the same drug or combination of 
drugs depending on the dosage and method of 
administration 

The nik of amcst beai a, which is not great, 
fills chiefly on the mother This rak b known 
to depend on her physical condition, on the 
anesthetic agent, on the technique of its use, 
and on the degree of anaathesia. Drug* used 
to produce amnesia and analgesia are seem¬ 
ingly more dangerous to the fetus. Appar¬ 
ently too little thought b sometimes given to 


the Indirect effect of measures to relieve the 
pain of labor as u apparent from the growth 
in the number of operative deliveries and the 
increased nsk that accompanies these pro¬ 
cedures In a recent publication by the New 
York Academy of Medicine of the analysis of 
maternal deaths occurring in the aty of New 
York in a penod of 3 yean, 1030 to igja in 
dusrvo comment was made on the relation¬ 
ship of obstetrical anesthesia to maternal and 
fetal mortality In this report It was stated 
that the Increased use of anrestbesla In labor 
was due to insistence of the lay public, that 
in addition to deaths directly attributable to 
anesthesia the use of anesthesia was a factor 
in keeping the maternal mortality rate in this 
country stationary during the previous decade 
and that both the accessibility of annthesis 
and the lessening of expulsive power resulting 
from Its use led to frequent operative de 
liveries to which many maternal and fetal 
deaths can be attributed, These Investi¬ 
gators assumed that ether is the safest anes¬ 
thetic agent If one must be given, and that a 
derivative of barbituric add (peroocton) tri 
bromethyialcohol (svrrtin) and spinal arurs- 
theda arc entirely unsuitable for the parturient 
woman. 

In favor of antrs thesis os ft has been used 
In the second stage of labor since the intro¬ 
duction of chloroform and ether and more re 
ccntly of nitrous oxide and oxygen it may be 
said that anesthesia relieves the woman in 
labor of part or all of the severe pain of the 
second stage that the relief of pain tends to 
prevent nervous fatigue and Its attendant 
shock and that operative measures, when In 
dies ted, can be carried out more easily and 
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skillfully Space does ndt permit consdera 
tion of the relative menU and dangers of 
ether, chloroform and nitrous oxide and 
oxygen It is generally conceded that the use 
of ether presents a combination of relative 
safety'', cheapness and simplicity of adminis¬ 
tration that as yet is unsurpassed Chloro¬ 
form possesses the last two requisites but has 
a smaller margin of safety Nitrous oxide and 
oxygen, a more expensive aneesthesia requir 
ing greater skill m administration can be ad 
ministered under hospital conditions with a 
minimal amount of risk to mother and to 
child, if one always, “keeps the patient pink, * 
os Lundy has concisely stated it Spinal 
anesthesia which has been advocated for 
operative obstetrics because it produces loss 
of sensation and excellent relaxation of the 
cervix and pelvic floor carries more risk for 
pregnant than for non pregnant persona 
Caudal, sacral, and parasacral anaesthesias are 
practically without risk but they as well as 
infiltration anaesthesia of the cervix and pelvic 
floor, can hardly come into general practice 
on account of the technical skill required in 
their administration 

Amnesia and analgesia were unfamiliar 
terms up to twenty years ago although drugs 
such as morphine chloral paraldehyde and 
alcoholic beverages had been used as anal 
gesics At that time, the administration of 
morphine and scopolamine during labor popu 
larl> known as “twilight sleep ” following the 
report by Koenig and Gauss was tried ex 
tenavely, but this method of producing 
amnesia and analgesia has been discontinued 
except by a few skilled obstetricians who have 
special hospital arrangements and trained at 
ten dan U The statement that the routine use 
of morphine during labor is followed by a 
higher Incidence of fetal asphyxia os attested 
by Baer, Piper, Plass Irving and by others 
has not been successfully contradicted Max 


well stated of the use of scopolamine that one 
in four patients is refractory to the drug, and 
that it prolongs the second stage of labor lead 
ing to increased operative interference 

Other analgesic agents have appeared m 
eluding avertrn pemocton other derivatives 
of barbituric aad,and the Gwathmeymethod 
of colonic ether-oil analgesia Avertin, which 
must be used rectally, and pemocton and the 
barbituric acid derivatives when used intni 
venously have the common fault that patients 
may be susceptible to them, this cannot be 
guarded against, owing to the rapid and un 
controlled effect of rectal absorption and of 
intravenous medication and the narrow mar 
gin of safety when actual anaesthesia is pro¬ 
duced 

Gwathmey o 3 -ether colonic analgesia has 
been rather widely used Tovell lists as pos¬ 
sible complications rectal irritation (which 
need not occur if there is no rectal disease or 
if it is properly given), arrested labor, ether 
shock, and asphyxia neonatorum To these 
may be added the risk of tissue slough if the 
accompanying solution of magnesium sul 
phate fails to be injected into the muscle to 
gether with the increased incidence of in 
strumental deliveiy It has distinct value in 
prolonged labors especially in primipare with 
the occiput in the posterior position The 
method Is inexpensive and can be employed 
either in the home or in the hospital by those 
who are trained to Its use. 

Irving and his 00workers have recently 
published the results of the use of eight dif 
ferent combinations of hypnotics in the pro 
duction of anrcsthesia during labor The drugs 
used were (1) an opium derivative (panto¬ 
pon) and scopolamine, (3) pantopon and 
rectal ether (3) pemocton, (4) sodium amytal 
and scopolamine, (5) pentobarbital sodium 
and scopolamine (0) sodium amytal and 
rectal ether, (7) pentobarbital sodium and 
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rectal ether, and (8) pentobarbital sodium 
and paraldehyde. Each combination was ad 
m(mitered in ft dosage aimed to produce com 
plete amnesia in eight sene* of 100 patient* 
eac h , in which no major abnormality on ad 
mission to the hospital was presented. 

In commenting on the effect* of these drugs, 
the author* advised against the use of mor 
phlne and Its derivatives during labor as it 
distinctly delayed the initial respiration of the 
child There was delayed respiration varying 
from 35 per cent in the group of Infants whose 
mother* had received pentobarbital sodium 
and ether by rectum to 67 per cent in those 
infants whose mothers had received pantopon 
and scopolamine. In the out patient depart 
ment in a control sene* of cases m which de 
livery was without amrstheaia, only 1 9 per 
cent of infants did not breathe spontaneously 
at birth The delayed respiration in the total 
series of 860 babies however did tvot increase 
the stillbirth rate which was only o 93 per 
cent 

In conclusion Irving and his coworker* 
stated that they believed the combination of 
pentobarbital sodium and scopolamine was 
the most effective method 86 per cent of the 
patients who received these drugs had com 
plete amnesia 83 per cent did not exhibit 
excitement and 63 per cent of the infants 
breathed immediately on birth. In this group 
however the incidence of operative deliveries 
was 47 per cent in primipone and 30 per cent 
in multipart Independently Moore had 
reached a similar conclusion regarding the use 
of pentobarbital sodium and scopolamine to 
produce analgesia in labor 

If an analgesic Is to be used it 1* suggested 
that one of the safest forms of analgesia known 
at present la that obtained by t ha oral ad 
ministration of sodium amytal or pento¬ 
barbital sodium although the latter seem* 
preferable because of the imer incidence of 


excitement. These drugs should be given by 
mouth not intravenously (except in eclamp¬ 
sia) and should be given in repeated doses 
suiting the total dosage to the needs of the 
patient The first dose of i }4 to 3 grains 
(o 09 to o so gram) of pentobarbital sodium 
may be given when the cervix is dilated 
about 3 centimeters depending on tie fre 
quency of the pains and the degree of the 
patient s discomfort. A dose of rgrains of 
this drug is repeated every 30 to 60 minutes 
depending on the complaint of the patient 
Although treatment Is individualised In each 
case the average total dose of pentobarbital 
sodium In a given case is from 6 to j )4 grains 
(040 to 04* gram) or more. This may be 
supplemented by colonic oil-ether In cases of 
protracted labor or when the pentobarbital 
sodium does not control the pain Reasonable 
relief of pain rather than complete amnesia 
is desired so that co-operation of the patient 
will be retained in the second stage. Morphine 
need be used rarely and then early in labor 
and in combination with atropine rather than 
with magnesium sulphate. A nurse or trained 
attendant should be in constant attendance 
A mixture of nitrous oxide and oxygen per 
haps supplemented bj ethylene or ether will 
adequately control the pain* of the second 
stage and during any necessary repair Sacral 
block may be used in complicated cases, such 
as heart disease or tuberculosis 

The ideal analgesia or anesthesia should be 
safe for both mother and child and should not 
interfere with the efficiency of uterine con 
tractions or the patient s co-operation so as 
to decrease to any appreciable extent the 
number of spontaneous deliveries As yet no 
method of relief of pain In labor has been dis¬ 
covered which entirely fulfills this require 
ment. 

As practltloneri of obstetrics who wish to 
relieve unnecessary pain during labor should 
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we not ask ourselves whether complete 
amnesia or amcsthesfa is desirable if this state 
definitely increases the number of operative 
deliveries? One may point out many ob¬ 
stetricians competent to perform delivery by 
means of forceps with a minimal amount of 
risk to mother and child Yet the cold facts 
remain that, by and large the increased use 
of operative means of delivery is followed by 
increased morbidity and mortality for mother 
and child 

In this country the demand for relief of pain 
by the parturient woman is so insistent that 
the successful practitioner of obstetrics must 
use, in most labors some means for its relief 
Is it not then incumbent on us to acquaint the 
laity with the evident fact that there is a 
fairly definite ratio between the degree of relief 
of pain during labor and the increase of opera 
five deliveries? Robert D Musset 

WATER BALANCE IN SURGERY 
PATIENTS 1 

URGEONS m general realize the great 
importance of maintaining an ade¬ 
quate supply of water to their patients 
without which normal chemical and physio¬ 
logical processes cannot go on. The healthy 
individual maintains his water balance by 
responding to hunger and thirst, but the 
surgical patient often because of his disease 
or operation cannot obtain fluids through 
normal chann els. The fluid intake is then 
governed by the surgeon 

Water becomes available to the body large 
ly by the ingestion of food and drink and is 
excreted through the kidneys as unne from 
the gastro-intestinal tract in the stool and 
from the lungs and skin This last output is 
on important part of the heat dissipating 
mechanism of the body It is visible when 
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sweating occurs but generally is an insensible 
process. For this reason it has seldom been 
considered in calculations of water require 
meats although the volume of water involved 
ma> be greater than the urinary output 
Studies of patients dunng operation and In 
a four hour recovery penod show that on an 
average one liter of fluid is lost during this 
time, about 70 per cent of which b lost 
through the skin and lungs. In certain pro¬ 
longed operations the water thus lost actu 
ally amounted to over 2 liters. This loss can 
be lessened greatly by diminishing the 
blankets placed in the ether bed. Similar 
studies over several days time on a senes of 
surgical patients show that the insensible loss 
of water for the simple, uncomplicated case 
vanes from 1,000 to 1,500 cubic centimeters 
of water, daily This volume corresponds ap¬ 
proximately to that of a normal individual In 
the same environment Studies on surgical 
patients with infection, fever and hyperthy 
rozdism showed that these factors keep the 
insensible loss at a level much higher than in 
the normal person in general closely approxi 
mating 2 liters per day This figure furnishes 
a sufficiently accurate estimate of the daily 
insensible water Joss of the sick surgical pa 
tient The visible fluid losses from the gastro¬ 
intestinal tract by vomiting diarrhoea and 
from the kidneys are easily ascertainable 
The summation of the total of these visible 
losses and the 2 liter insensible factor gives 
the total water losses for the period 
Water will be utilized by the body for the 
dissipation of heat at the expense of water 
needed for the excretion of waste material 
through the kidneys The kidneys do not 
haw the privilege of taking a share of the 
supply of available water but function with 
the water left after all other physiological and 
pathological water needs have been cared for 
The volume of urine output is therefore the 
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beat Indication as to the fuffidency of the 
water supply For the uck surgical patient it 
should be about 1500 coble cm time ter* 
dally A low urinary output by a serktu*]} 
01 patient u frequent!} thought to be due to 
a suppression of kidney function by toxins. 
There are many causes of anuria but none of 
them should be considered until the water ex 
change of the few previous days has been 
checked over and dehydration as the etiologl 
cal factor elimi n ated 

The choice of fluid to be given should 
depend entirely upon the material to be re 
placed The chief body fluid electrolytes are 
sodium and chloride tons Abnormal lo&ses of 
fluids from the gastrointestinal tract always 
carry away appreciable amounts of these sub¬ 


stances as do also massive inflammatory 
exudates. Sodium chloride should then be 
replaced with the water Many times, how 
ever fluids are given simp!} to prevent dehy 
dratlon the patient because of the nature of 
the disease or operation being unable to in 
gest a sufficient amount of fluids by mouth 
A five per cent glucose solution which u 
near!} isotonic, is preferable in these cases 
because it supplies the needed water fur 
nishe* tame food and prevents ketosis. 

Parenteral fluids should be administered in 
quantities calculated to meet the require¬ 
ments of the individual thus avoiding the 
dangers of volumes too small or the dis¬ 
comforts of those too large 

Farntma: A. Coma, 
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MASTER SURGEONS OF AMERICA 


THOMAS JAMES WATKINS 

TV TINE years have elapsed since the death of Thomas James Watkins, 
i Now that tune has partial!} assuaged the grief and sense of personal loss 
which his friends experienced at his sudden demise the intrinsic great 
ness of this man stands out more clearly As a gynecologist, teacher, and con¬ 
tributor to the advancement of the gynecology of his period he is destined 
always to have a prominent place in its annals. 

He was bom on July 6,1863, near Utica, New kork, and died on April r, 1925 
His boyhood days were spent on a farm In the days of reconstruction following 
the Civil War, his lot was an unusually severe one The work was hard and the 
pleasures and privileges few From such humble beginnings have sprung many 
other great Americans who have mastered their destinies He attended the local 
schools when circumstances permitted. Later he attended Holland Patent 
Academy and Adams Collegiate Institute At some early period there came to 
him the ambition to study medicine for he entered the University of Michigan 
at the age of 17, and spent three years there (1880-1883) He graduated, how 
ever, from Bellevue Hospital Medical School w 1886 Evidently aspinng to 
better preparation, he served mtemeships in the Utica (New York) City Hospital, 
in St. Peter’s Hospital In Brooklyn, and in the Woman’s Hospital in New York. 
In the Woman 3 Hospital he came under the direction of Thomas Addis Emmet, 
that great pioneer m plastic surgery which constituted so great a part of the 
gynecological surgery of that period 

Dr Watkins moved to Chicago in 1889 and soon afterward joined the staff 
of Northwestern University Medical School He continued in dose association 
with this school until his death, at which time he was chief of the department of 
gynecolog} He was an exceptional teacher, he not only taught his students 
sound principles but was able to convey to them a part of his own earnestness 
and enthusiasm. He spared no time or effort in bang helpful to younger men— 
one of his finest attributes—and exerted a marked influence over the lives of 
his associates, many of whom owe their success in no small measure to him. He 
be cam e a Fellow of the American Gynecological Society m 1896 and was its 
president in 1916 a distinction conferred onl} on men of exceptional and genuine 
ment. 
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From the beginning (iSSg) Dr Watkins contributed generously to gynccoiog 
fcal literature There mu a soundness in his opinion that *oou won for him a 
place among it* most dependable author*. He wrote and published, in all, some 
ti6 pa pen. Taken together they would have made a falriy complete lilt of the 
subject* that were interesting to the drnidan at the time they appeared In 
addition to these ae find his name appearing frequently in the diacunkmi at 
scientific meetings. Whenever be ipoke it was a!way* to add lometHng of *crtmd 
new and good judgment Hi* published writings reflected his deep interest in 
dim cal gynecology With a respectful regard for the opinions of other*, and for 
accepted formula* and procedures be did not hesitate to express a contrary 
opinion whenever the idea* bang advanced did not conform to ha own experl 
ence One listened or read with a feeling that ha conclusions were those of a 
keen dim cal observer He helped materially to establish an attitude of con 
servatom in the treatment of abortion and puerperal infection*. Hi* simple 
treatment of the infected abdominal wound shortened hmllng tod prevented a 
protracted convalescence He wrote of extra uterine pregnancy the manage 
ment of pelvic infection* gonorrhec* in women fibroids, ovarian tumor*, dysmert 
orrhrea, ovulation and menstruation as postoperative conrideratlon*, prophyiaxi* 
of uterine cancer and innumerable other subject* of interest to the prof cation 
In fact there was nothing m dmfeal gynecology that did not interest him and 
few subjects escaped hi* pen Perhaps hi* most valuable contribution* were 
those dealing with gynecological plastic surgery which purposed to transmit to 
others his own original ideas in this field In which he was cotufdered a genius. 
Among these were same five or six artide* on the transposition operation 

A* an operator Dr Watkinj wa* courageous, calm, ingenious derteroo*, and 
soft of hand and touch He brought to the operating table a fine tense of mechan 
lea and a dear judicious mind that meant tucce** where other* might have failed 
His skull was perhaps best seen in hi* pla*tic work. He sensed quickly the prob¬ 
lem that was before him in all its detail*, made his in doom and found hi* line* 
of deavage with unerring accuracy and little loss of blood and placed hi* suture* 
perfectly with a hoe sense of rtrea and strain thus, when all wa* done the part* 
were beautifully restored *nd free from tension In doing these operation* he 
depended much on the sdfaor* In the use of which he was extremely expert 
With every muter turgeon there i* withal something of the *pint of the pioneer 
In hi* vaginal operation* and more particularly in those of the anterior vaginal 
wall, including the urethra and bladder he contrived many useful procedures 
Contemporaneously with Duehruen and Schauta, but independently he 
conceived and developed the transposition operation later commonly called 
the interposition operation and known also in America a* the TVatkin* opera 
tioo. It was a dever application of mechanical principles Through an anterior 
vuginal Incision he partially freed the bladder from the vagina and uterus, entered 
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the abdomen anterior to the uterus, brought the fundus forward and placed and 
sutured it snugly between the bladder and an tenor vaginal wall It gave per 
manent relief to those women beyond the menopause suffering from vesico¬ 
uterine prolapse The procedure has found a permanent place m gynecological 
surgery Moreover, he devised and developed other operations for uterine pro¬ 
lapse in younger women and under a variety of conditions Uterine prolapse was 
formerly one of the most difficult problems to the gynecologist He did certainly 
as much as any other man of his day to enable one to attack these cases with 
confidence and with satisfactory results 

This is an account of a master surgeon and as such is intended to portray his 
scientific attainments. However no one of us who knew Dr Watkins will ever 
be able to think of him from this standpoint alone His was a remarkable per 
aonality which won for him the admiration and the devotion of innumerable 
friends He was gentle of manner and sincere He possessed that sense of honor 
characteristic of the finest men In him were marvelously combined force and 
charm A certain seriousness of mind was relieved by a rare sense of humor 
that made him ever a delightful companion His stones his smile, his little man¬ 
nerisms—who can forget them 5 One does not know which to admire most, the 
master surgeon or the man Ricaum R. Smith 
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THE EARLY DAYS OF THE MONTREAL GENERAL HOSPITAL 

11 E IDcDERMOT 1 ID FRCP (C.) Ut)>mu,Cuuu 


rTAHE Montreal General Hospital is now in its 
I 113th year of existence, winch enables it to 
A diimin antiquity that is respectable (but not. 
any more remarkable than that) among the hospf 
tain of North America It has, on the other hand 
a history of dimcal teaching which suffers from no 
such mediocrity as it antedates by very many 
years that of any other hospital on this continent 
When the institution began its work in 1819 
there was only one other hospital in the aty the 
H6td Dieu, with lti hue record dating back to 
1644 1 But the Hdtel l)ieu was small and Mon¬ 
treal at the opening of tho 19th century was be 
ginning to be sharply afflicted with its still per 
intent growing pains The aty was also a natural 
settling basin for the immigrants who after the 
Napoleonic wars, came across the Atlantic in such 
streams arid immigrants meant poor people, 
desperately poor in roost cases, and often suffer 
rngfrom typhus, or from typhoid fever or cholera. 
The first quickening of the hospital may be 
traced in the work of the Female Benevolent 
Society of Montreal, which had been formed in 
1816 to deal with the destitution in the town 
Among the activities of this society was the open 
ing, in 1818 of a small hospital of four beds, ap¬ 
propriately and pleasantly designated the “House 
of Recovery In 1819 the work of this now in¬ 
dispensable institution was taken o\er by a com¬ 
mittee of bun nets men, who thereupon put their 
handa to a plough which has been mainly guided 
by busmeas men ever since They bought a house 
in another part of the aty—on Craig Street—with 
room for 34 patients, the bedding being supplied 
by the military authorities from disused army 
stores. 

It was now called the Montreal General Hos¬ 
pital, and hud an attending phvnaan. Dr Black 
wood, a retired army surgeon The medical work 
had so far been done by volunteers, whom we find 
being thanked in the newspaper (the Montreal 
Gazette) by Mrs Gibb directress at the Benevo- 
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Lent Society She begged leave In the name of 
that institution 


to re tur n its oncer* thanks to th* srreral frntinacn of 
tW« Faculty for th* frstmteas sdnee and satataao which 
they h* « cheerfully and promptly afforded Many dw 
tressrd ob<ct» bar* bra relieved by then timely profra- 
qodbJ Alii who In e do other mui cf nprtasinj their 
fratitod* than by thus pabbe acknowledgment 

The gentlemen of the Faculty* were to con¬ 
tinue going gratuitous assistance for a much 
longer tune than any of them suspected and 
surely they have never been thanked more gra 
ooosly than in this dignified but thoroughly sin¬ 
cere acknowledgment 

Bat the hospital had yet to root Itself nermi 
nently This it did m 1811 when it settled down 
on the site 00 Dorchester Street, winch It has oc 
copied ever since The cornerstone of the new 
building had been laid with greet ceremony on 
Julv r 1831 * Three men may be men booed 
specially among the founders the Hon. John 
Richardson, William McGlllivrmy. and Samuel 
Gerrard It was they wbo bought the land, which 
was then a nursery garden Many others, of 
course contributed to the budding, but. In the 
way buddings have, it cost nearly double the 
original estimate The debt was paid off the next 
par In Mr Richardson If the hospital were to 
be called by any other title it would be hard to 
find a name It should more appropriately per 
petuate than that of John Richardson. The next 
best thing was the build mg, as a memorial to him 
of the east or Richardson wing * 

In spite of the pment dense surrounding dty 
undergrowth, it may stdl be realrred that the hos¬ 
pital stands 00 a considerable ridge of land, and 
that ongmall) the rite ma> well nave presented 
the features cf salubrity and open country for 
which it was selected In this neighborhood 
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Ft*, t The hospital la *boat itt fifteenth ycxr Viewed from bvhiod. CormderxbJe foreshortening fn rektioa to 
Mount Royal. (From H+ckda-a DtpicU iSjq) 


there had been in the French regime a fort, the 
Redoute de 1 Enfant J6sus part of the outer de 
fences of the town. 

The original hospital plans called for a central 
bad ding of two stones with basement and attic 
76 by 40 feet, and a capaaty of 72 patients. At 
time and circumstance allowed two wings were to 
be added, each with a further capaatv of 72, so 
that the whole would form a very compact and 
serviceable establishment. Circumstance was 
duly obliging the eait or Richardson mug being 
added in 1832 and the west in 1848 as a memoruu 
to Chief Justice Rdd by his widow Other wings 
and enlargements and annexes have sprouted 
forth in the course of the centun such as were not 
dreamed of bj the original architect, but the ongi 
nal -plain, well-proportioned grey stone budding 

Still stands s eren e, Inviolate, 

Though miTTwir n have iti pavement trod 

The original medical staff of the hospital con 
sated of J Stephenson, William Robertson, A F 
Holmes, William Caldwell and P Loedel With 
the exception of Loedel, the> were all Edinburgh 
men. Caldwell had been an army surgeon, and 
had seen service in the Peninsular War He was a 
man of resolute character When the charter of 
the hospital was applied for in the local legislature 
in Quebec, it was opposed b> a Mr O’Sullivan m a 
speech as vehement as It was injudicious. Dr 
Caldwell said what ho thought of the speech in an 
indignant and forcible letter to a Montreal paper 


(the Loaranl ) Perhaps he went a little too far, 
however in adding a direct personal insult to Mr 
0 Sullivan who seems to ha -e been no worse than 
an ordinanl) hot beaded if bigoted, Ir ishman. 
At an> rate, he showed that he had more than 
mere political spirit m Immediate!) calling the 
doctor out 

The duel was fought at six o dock on a Sunday 
morning near the Windmills a ground dose to the 
St. Lawrence—it had witnessed similar meetings 
before. As the combatants used pistols carrying 
ounce bullets and exchanged five shots, we mu 
not misunderstand their intentions towards each 
other The shooting was good enough to give 
Caldwell a shattered arm, and O Sullivan a bullet 
through his chest, but both recovered and the 
charter was granted in due course. 

It had been the intention of the medical board 
from the very first that teaching should be earned 
on in the hoepdtaL Thu indeed had been one of 
the points attacked by Mr O'Sullivan with all 
the ardor of the half baked politician's ignorance. 
In the autumn 0/ 1824 a medical school the Mon¬ 
treal Medical Institute, was opened in connection 
with the hospital, and 2? students were enrolled. 
This was the beginning of that long and unbroken 
tradition of teaching which has already been 
mentioned and the feature which distinguished it 
from that done in other hospitals was that in 
struct!on was given at the bedside and in the 
ward. The school eventual!) became merged into 
the Faculty of Medicine of McGill University, 
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bat the use of the hospital for riinkw) teaching 
never crated. Osier tell* a* 1 

When I bet** chalc*l«mi to 1670 tk* Uaoir**! Penas! 
ItiMpital *ru »o oW cocoa sod r*t-ncVfeo twddiat. but 
mlh two niaUt uk(i for t ht ttodent—much icatc dls- 

f*»e, and * rroyp k*en Umchm Pncmrywm. ph Ltatw , 

•epaa, *nd d y win ery «t* nfe Tbe “semet*' were not 
arpwrated, ua a nun fat theta month* looked aJtrr mtdjcal 
arid MipaU pabenU, jnmMed to*rtbrr in the uof want* 
The phyuc ot the men who *m really Rrpoin «u better 
than the rairery ot tha men who writ really phyaacuna, 
wtadj ■ tha beat that can be wd of a rary b»d nanje 

Student* have been from tbe beginning there 
fore an accepted part of tbe life of tbe Institution, 
and it has always had by laws governing their ad- 
rmtriffli and behavior Among the earliest 0/ 
their a one directing that the itodent should re¬ 
mote the hat while In the operating theater both 
that be may not obitruct the view of other*, and 
a* a mark of roped 

The medical record* ot the hospital for the first 
to yean or *0 cremated of quarterly reports 
Typhn* fever op to the middle of the century 
kept the beda constantly fall In 1&48 ibed* were 
built afonf*fde the hospital to take care of 150 
case*. Two matron* succumbed to the disease, 
and Dr Caldwell survived hi* dnel only to die of 
typhus ten ’.Tars later Dr Loedel had prede 
erased him from the same dnexse 

Cholera was never admitted to the hospital a* 
such, although m 1849 the Board of Health asked 
that case* of It be taken In daring the course of 
one of Montreal t periodical visitations ot the dis¬ 
ease. It did appear In the ward*, however from 
time to time the first matron dial of ft- Fevers 

Th » » 4fil dime aa u j foam 


formed the bulk of the caves, Including the still afl- 
too-tamihar typhoid. When a fever could not be 
diagnosed ft was reported as a "synochns, a term 
we coold still occasionally use as it only mean* an 
obacure, loog-contirrued In er 

SmaBpot was treated at the hospital up to 
1876 when the wnaDpot ward, a separate birild 
mg annexed to tbe east wing was finally closed 
Oder was the last to be in charge of this ward, and 
contracted a mOd attack ot smallpox himself In 
spite of repealed (though unsuccessful) vaccina¬ 
tions He had only 16 pocks, according to his 
own scrupulous and charectenstic record. 

We have httie to teB u* of the methods of treat 
meat- Bleeding was as much In vogue as any 
where else, and order* for bleeding basins are to 
be found In the records Drugi occupied a much 
larger place than they now do and alcoholic stim¬ 
ulants were freely given. Whiskey in tbe first 
year was ordered by the ten-galkm lot, and the 
minutes of tbe CrerrmiUee of Management hive 
many reference* to the suppbes of hquer Dis¬ 
crimination was exercised a* one entry records the 
Committee "sampling" brandy indpcrt wine be 
fore ordering a hogshead 0/ each. Toe late Dr F 
] Shepherd’ said that even in hi* day every pa¬ 
tient was given some stimulant- two bottle* of ale 
or stout, four to eight ounces ot port wine, or foar 
ounce* af whiskey or brandy Once we find a pro¬ 
test at an excessive eansumptxm of spirits, "the 
last pipe of wine being consumed in little more 
than three week* ** Dr Shepherd suggests in his 
history of the hoapltaP that much of the wine was 
drunk by the muses. It ia probable that the con- 
** J ~ lr * * D ° r *’* k w Vw UMtml Q» 



MacDERMOT THE EARLY DAYS OF THE MONTREAL GENERAL HOSPITAL 123 



Pig 3 TTio hospital in 1S81 *t the time of Osier » iendce there. Later the capoU 
mi rmvjrrti and a mantard roof added. (By courtesy of Dr Maud* Abbott ) 


ditlona of nursing were such as to make this not 
inexcusable there was only one night nurse to 
look after several flats, and a pa dent might have 
to be strapped to his bed while the nurse went to 
the other wards. In the early reports numbers of 
patients are shown as being discharged for irregu 
lar conduct. 

The wards were not lighted even by gas until 
1841 Lanterns were used, ot wicks floating in 
tumblers of oik The governors in one place speak 
with grave concern (and very rightly so) or the 
dangerous habita among the patients of lighting 
pipes and segars at these lamps and of the more 
serious trick they had of hiding their pipes in their 
straw beds for fear of detection There must 
have been many times when groups of them in 
their mghtcapa could have been found sitting 
round these flickering lights, smoking their pipes 
and segars.’ 

The momentum with which the hospital was so 
enthusiastically launched, has never been lost. 
Not that there have been no periods of depression 
and anxiety in its life. In 1827* for example, it 
was felt necessary to reduce the establishment to 
three wards requiring but two nurses, one house 
and laundry maid, one cook and one manservant. 
In 1846, too it was recommended to close up as 
many wards as could be done with prop net) to 
dimmish the expenses of the hospital to the lowest 
limits.' And again, in 1850 it was urged that 
no more wards be opened than was absolutely 
necessary to prevent contagion on account of the 
low state of tne funds of the hospital Occasion- 
all) there is recorded the unusual and pleasing 


phenomenon of income exceeding expenditure, as 
in 1877 and for some yean after Alas, that was 
very long agol 

But the growth of the hospital to its present 
dimensions is a fair index of Its unfailing vigor 
Perhaps the more spectacular changes have been 
on the surgical side, as would be the case with any 
institution with a pre Listenan existence. Dr F 
J Shepherd was until quite recently (he died in 
1929) a link with that period of septic darkness 
which preceded the Listerian dawn, and his active 
and retentive mind would recall It vlvldi) He 
bad seen and been taught b> the old surgeons who 
made a point of using well worn and well infected 
coats in which to operate, but who on the other 
hand operated often with a speed and precision 
not seen nowadays. Lister s methods were intro¬ 
duced by Dr Thcs. Roddick, who studied under 
Lister in 1877 and brought back to Montreal a full 
equipment of dressings and steam spray*. Dr 
Shepherd notes that after the Listerian methods 
were introduced the man who looked after the in 
•truments no longer attended the post mortems,’ 

It was, too no small revolution of method that 
took place when Oiler was put in charge of the 
autopsy room in 187* From then on, poatmor 
tem material was made to play the important part 
that it deserved. Oiler drew heavily on his multi 
tudlnou* records, assembled here, for hi* textbook 
and various lectures. 

The first X ray apparatus In the hospital was 
installed In 1898, this was only a yean after 
Roentgen s discovery’ But the first \ ray taken 
in connection with the hospital had been in the 
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McGill Pbynci Department m Feb roan 1896 
by Prof emir Cox, * bo at the request of Dr hark 
petnck, a member of tbe hospital ataff took a 
picture of a wounded leg Tbe occasion is mter 
eating ai bang the first instance on tha aide of the 
Atlantic of the ray* being used for clinical per 
poae*. Incidentally it was tbe fint Instance on 
record of their bang accepted a* roedtcodegal evi¬ 
dence, as the picture later was produced in court 
in connection with the case 

Some details of the management of the hospital 
may be of interest. As shown by the Visiting 
Book for i8ij it was the governor* who first 
thought of having screens in the wards 
V> e Itrrob it wooW be an improvement were a ftw trwr 
sbl* ana* d soia* efa ts p and Inti wtros) mute, so that 
cuvld be rfqxd m betaeen Iks beds ocranons-Dr— 
* 3 t«is setrn FartKsWrty wsatrt in tt» wrran s wari 

Nothing seems to ba\ e been done about It, how¬ 
ever and tbe neat month another g o vernor took 
it op 

I intents tbe sotpu joo berctcfon nuk of a farther 
ga provement which miekt matemHy add m odi to tbs re 
lid and emvemenee U tbe act, with bole eacnsse of 
troobk at a tnfimg rrpease As tbe Pitimti are wow 
kidjed, tber* are mmbea a the aune room at all touei tr 
posed to tbs new of each other To some tba may bs a 
matter of intsTnmce. but to others of more debts!e mad 
or habit, and to any m certain ftatci of fesfcnj, to bs per 
jwtasiy exposed to tbs pn of others, or to bs compelled 
to see wist a pwreu*, msy ocranoo no sh*bt drjrrs ef 
psinfsl aenasbem, and to there same prater dejres of pri¬ 
vacy mkht bs a sown* of comfort and patifica-bori, and 
»o Ur ofrelstarT Inftseoca 


The Committee of Management then replied 
decisively that 

Thsy bars consulted with tbs medical erntinora m at 
teodmes, and they do not afpimre of tbe a bene pUa, of 
*=I*4ywi* lb* wardi with screens, as tbs fre* cnrolatic* of 
an- would thereby b* impeded 

The matter of aDppera ant engaged tbe alien 
lion of the Governor* 

U e recommend that Id approx ed by tbs mrdicaj men) a 
few pain of ab^pera (wttboat quarter) be pro cured for the 
ere of tbe Faints 

This was attended to, the Steward was re 
quested to provide “three doren half made Beef 
Shoes to serve as slippers m the wards for the pa 
tient* ” There is also a recommendation that 
ft Sedan Chair be procured lor tbe purpose of 
transporting pa t i en t* {ram their respective wards 
to and from the Bath* ** 

Nightcap* for the patients were part of the pa¬ 
tient! wardrobe, u thown in the early Est* of 
hospital Korea. One other unusual Item among 
tbe early purchases is that of “twelve apiUocna.' 
These were placed In the wards bter oa a com¬ 
plaint appear* regarding their misuse at night b> 
the patknta. 

A few words only can be said about that most 
important aspect of hoapftal Gfe, the muting 
At first the nurses were daased with the sen ants, 
the record* giving foil details regarding their 
wages sort meals the latter included 
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Tea and bread and butter far breakfast tod sapper 
meat arid soap for dinner with term gallons of beer per 
week. The quantity of butter shall not exceed sir ft*, per 
week- The matron shall be allowed two potmda of batter 
per week. 

The wages ihall be not more than fire dollar* a month 

Nursing as we think of it was a fairly late de¬ 
velopment- In Dr Shepherd ft words 

There were few nones and no training of nones At 
that time nones were bom not made, mostly of the Sairey 
Gamp** variety often food mother}/ women, but many 
were addicted to the bottle. 

The first matron, Mrs. Stephenson, was ap¬ 
pointed with the precautionary proviso ad vitam 
aut ad cvlpam, but aj her salary was only thirty 
pounds per annum the precaution was probably 
superfluous. As a matter of fact she proved to be 
an excellent servant to the institution 

No serious attempt was made to Improve the 
nursing situation till 1875, when four nurses were 
brought out from Miss Florence Nightingales 
school at St- Thomas Hospital, under a Miss 
Machln, who was a Canadian. For three years 
they did excellent work in the hospital and would 
probably have established a training school if ar 
cumstances had not brought about their resigns 


tion and return to England. A new era In nursing 
began with the appointment In 1890 of Miss 
Norah Livingstone, a graduate of the New York 
Hospital Dr Shepherd, with his usual forceful¬ 
ness of expression, refers to her task of aetting 
things to rights as ‘ the cleaning out of the Augean 
stables. ’ It may not have been quite as bad as 
that, but it was bad enough. More than doing 
this, however ihe created something new, ana 
that was a t raining school for nurses which was 
and is second to none on the continent. 

Miss Livingstone was a woman of outstanding 
personality, and had a long term of service, 30 
years. She not only attracted a very fine type of 
woman to the work, as so often one sees a strong 
character do but she made her good material 
even better To quote Dr Shepherd once more 

Tire f*rrm o/ the school spread abroad and her nurses 
were sent to all parts of the country Many became taper 
mtavients of noises elsewhere. Many devoted themselves 
to poblk service, others to private work, some died and 
some rot married. The nieces* of the achool was chiefly 
doe to Mias Livingstone. She wsj a woman of Infinite tact, 
had a strong sense of immoar was a good Judge of charac 
ter and a strict dnri p ll n a ri aa, She cot Id not pat np with 
snj gross breach of discipline and did not suffer foots 
gladly 
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REVIEWS OF NEW BOOKS 


T HE six hundred naye monograph entitled **Tbe 
Pbyatological Efiecta of Radiant Eoerg) m by 
Henry Linrau professor of physiology at the 
TuLine Umvemty benool of Medrano b one of a 
series issued by the American Chemical Society 
rbe editoei of this serie* of monograph* state tbit 
one of tbor purpose* it to promote retearch in the 
branch of sdence covered bv the monograph by 
furnishing a well dilated survey of the progre** 
already mad* in Hut field and be polo ling out 
direct >oai in which InveatigstKm nreda to be ext end¬ 
ed Thu monograph admirably fulfils thu purpose 
The medical profession acre* upon the poaaftab- 
tKs of radiant enap In the treatment of a few 
dueatea. but reallaedthat fta mode of action la stiff 
unknown exc ept In a few Instance* and that there 
U no accepted method of eatimating the proper 
dosage Therefore the Deed of further retearch la 
evident, and, by giving a review In detail of the 
more chi tttending evidence* of the physiological 
action of radiant energy tbu volame should ttuo 
uLsts thu retearch. 

In near of the pcmtive ttatementa, that cannot 
be believed, but which are continually being made 
by the manufacturer! of artificial ultraviolet Urn pi, 
it u an Indication of the value of thu book when 
the author ttatea No doubt many readert will be 
annoyed at the incondaaiveneaa of tome of the state¬ 
ments and argument* In several of the dlrWoo* 
coc®der*ble work is stiff bong done and in othere 
much muit anil be done In order to dear up the 
cooiradiction* that hava irben as a remit of differ 
encea In maancr of attach, and Inattention to quan 
Utabv* matter* which would have rendered repeti¬ 
tion poanble The author baj arcaded drawing 
conclusion* in moat mat an eta, ao that this work b 
a moat valuable aource book oo the work that haa 
been done In the phyafedogicaJ effect* of radiant 
energy The bibliography » extanalve and complete 
It 11 therefore an outstanding reference work on It* 
subject, and win be invaluable to any on* interested 
in the action of radiant energy Jaw* S. Coma 


S URGICAL ! extorts of afoenach and duodenum are 
diacuaaed in J Shelton Horsley a new book. 1 In 
the opening chap ter cm bryology anatomy and phys¬ 
iology are covered Thera a a good aummary of 
laboratory anatomy which, however lacks cored* 
lion with surgical procedure* and relationship* The 
Tv* r*r»xa*>»i Trrjtcri at JUsuv *y H mr j 

Sr^dssaiSsw 

mwn *» frovicv »»Br r Uw a**r 

Up r A C 5 LL DULtn TU C V Uo^r Ci w * «7 1»JJ 


reviewer regards thla icctlon a* seriously lirVlnr 
became lit tie more la presented than what me find 
in a general text on surgery 

The chapter* covering diagnoafa of gastric and 
duodenal nicer and carcinoma are wdl done, with 
the exception that there la practically do iHjcumxjo 
of the surgical pathology of ulcer The occasional 
difficult) id finding or Identifying *m*n ulcere, and 
methods of exploration preliminary to decision as to 
operation are tacts th* student of gastric surgci y 
needs, at time* aordy 

There b a chipter on preliminary orepirations, 
incisions and poatoperative treatment follow lug, one 
on operations for prlocc itenoare, eardkwpssm, etc. 
The remaining chapters are devoted finally to the 
technique of various gastric and duodenal opera 
Uona, induding pydoroolasty gastro-eut croat oxny. 
various types of resection, oxaswn, treatment of 
fistula and cholecyatodoodcDoatotny 

Tha author leans to the conservative side In the 
treatment of duodenal ulcer—being opposed to re¬ 
jection foe this lesion In thh aland he ha* many 
supporter*, but h# a inviting discussion In at*dag 
that of the two conservative measure* for duodenal 
ulcer pylocoplaaty ii preferable to gastro-enteroa- 
tomy because in the event of failure re-operation 
b easier Far more apace and etnpbasb are given 
to tha Billroth I resection than the Pfilya, a proce¬ 
dure generaffv recognized aa having a wider field of 
appHoatJoo and greater margin of safetv 

Tha aothoc'a teaching at the fundamental* of 
gastric surgery Is ewaen daffy sound but lack of Illua- 
trated detail would maks It difficult for the young or 
Inexperienced su rg e o n to grasp detail* of operative 
technique, J R Bocnaomxa 


T HE three Gah rmann lectures deli vexed by Dr 
Pussy at tbs University of DHoob In ipjj have 
been mean bled in a rinirte vohnne' Tbs title* of 
the three lecture* are *Ths Beginning of SyphMs, 
“Tha Development of Our Knowledge of Syphffl s , 
and "The Epidemiology of Syphffb " 

In the first lecture the author shows vrith very 
definite evidence that svphflb originated In the Wear 
Indies and was transmitted to Europe by the saflcc* 
of Columbus first expedition At the end of th* 
fifteenth century *n shut oeganixed by Charles \TTI 
of France inraaed Italy 11 any of the soldier* were 
already Infected with the dbease, and from them it 
quickly spread over Italy and then to the rest of 


T*» HmaniwD»w«Wr or irma Th« DSnu i Lw 
n D^wwlTJia-— »r»-Ah-r-rr AWjMUJXd 
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continental Europe. In this chapter the author 
*how» that through the jtndie* of Ivan Bloch 
Haustein and other Investigator! syphflb ha! been 
definitely proved to have had its inception in Europe 
with the return of Columbus crew from the V eat 
Indie*. 

The *econd chapter I* the ci ini cal history of the 
development of our knowledge of syphilis from the 
time 01 Fracaator and Paracel oua to tne preaent day 
The fir*t part of this chapter deals with the splendid 
work done by the earliest observer*—splendid when 
one realizes the limitations of their basic knowledge 
and scientific appliance!. The last half of the chap¬ 
ter ia the dramatic story of our more recent develop¬ 
ments. 

The development of this knowledge is as Dr Pusey 
says, a brilliant illustration of what medicine has 
been able to do in the short period, as hbton goes, 
of the last four hundred yean, since men have put 
their minds Intensively on the objective stud) of 
disease* and their rational explanation. 

The last chapter on the Epidemiology of Syphi 
hs" 1* an interesting consideration of lour factor* 
(1) the reservoir of Infection (2) the infecting organ 
hm, (3) the susceptible host and (4) the mean* of 
transmission. 

Dr Tuner believes that 5per cent Is a fair estimate 
of the incidence of syphilis for the entire population 
European *tati»tic* indicate that it i* more freonent 
In European dries than American. Many statistic* 
show it it to be more prevalent In urban than fn rural 
district*. QuotingDr Parran, he say* that the annu 
al crop of new cases in the United States 1* 871 000 
The author however believes that the disease is 
decreasing The remainder of this chapter discusses 
the method* of transmission the infecting organism 
and the sanitary measure* promulgated for the con 
trol of the infection. 

This book is well worth reading, ft is wdl written 
printed on good paper and wdl ulustrated. It is an 
interesting itory well told. 

'T'HE biological principle* underlying the clinical 

A radiological and histological dteguosi* and per 
versions of growth and disease In the skeleton are 
presented in an unusually dear sound, and readable 
manner by Harris In his book 1 Bon* Gro*ih *n 
Btallh and Disease. The origin of the dense trans¬ 
verse line* of the diapbysis ia described In detail. 
Tbese line* are correlated with the onset and dura 
tion of nutritional and disease state* both antenatal 
and postnatal Excellent cuts showing pathologfcaJ 
sections Illustrative of the line* of arrested growth 
are numerous 

Part II is given to a consideration of bone growth 
in reference to defidencj diseases. The origin and 
growth of cartilage a carried through the stage* 
of senescence degeneration and caldh cation of car 


til*£e cells. The author consider* the origin of the 
osteoblast from many angles and suggests that they 
originate from rejuvenated cartilage cells at the tone 
of epiphyseal growth. Growth disturbance* occur 
ring in rickets and scurvy arc shown in extensive 
radiological and pathological studies supported bv 
animal experimentation. Mitotic figure* in epiphy* 
cal cartilage are shown in specimens from small 
embryos and the growth of cartilage toward the 
epiphyseal line and toward the articular surface* U 
illustrated. Perversions of cartilage growth fn achon 
droplasia and fetal abnormalities are described in 
the author** dear manner 
The specific change* of bone growth in syphilis 
and tuberculosis are described. Chapter* on growth 
and disease of the ipine age change* in the ikull 
and costal cartilage* are concise and informative. 

\m an authoritative and practical work dealing 
with the processes and defects of bone growth, this 
book has few rivals and is highly recommended to 
those interested in problem* of bone growth in both 
health and disease FanrovrA Chawtuxjl 


T HE monograph on Nasd Accessory Sinuses 1 is 
both a manual for the roentgeno£jgist and a 
tert book for the practicing dfnioan fn the five 
chapter* and two hundred ^lustrations he hai sue 
ceeded in giving u* a dear conception not only of 
roentgenopaphfc technique but clinknl interpret* 
tion as well. Goser association between the rhino lo- 
gist and roentgenologist is the keynote of the text 
and the author point* out many helpful point* In 
this respect. He has added a great deal toward the 
anatomical study of the sinuses pointing out minute 
important points in the interpretation of film* wbfch 
shoald be of aid to the rhlnologut The plate* are 
especially good and indude both normal and patho¬ 
logical conditions. In general the book should be of 
value to both the rhinoiogbt and the roentgenologist 
JohwF Dnmi. 

T HE material for SddDerii stud} on granulosa 
cell tumors* was supplied by the Vienna gyue 
cological university dime. The older Idea that these 
granulosa cell tumors arise from the mature follicular 
epithelium of the ovary b rejected in favor of the 
hypothesis that embryonic rest* of the mesenchymal 
aniage of the ovary may undergo neoplastic change*. 
Thus a scale of (Afferent tumor* may be produced 
from primitive sarcoma like structure* to tne highly 
differentiated form* which imitate the adult, 
epitheiiai granulosa cefl of normal follicle*. 

The clinical characteristic* of these tumor* are 
discussed and the attempt is made to divide the 
whole group into sixteen benign and eight malignant 
tumors The significance of a differential diagnosis 
from the carcinoma of the corpus uteri in postd! 
macteric harraorrhage* b emphasized *nd other cases 
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are dtcd with phenom en a which tit produced by 
ta tbacumil borcuw fonn*.bon within the tamorrn, 
rmenorrhcc*-, rod cnxcnUtfan. Attempt* filled to 
produce ilmFuur ttmior* irtiilciaBy in mk* by ln}ec 
tfoa* of mixture* of prejmocy urine *od coa]-t*r 
xcdutioo* Only in one mou»e one tumor wx* foaod 
which roaubJed hf*toio*ir*liy * bumin, nndiffw 
entlrted frirmkwa ceQ tumor 


Tbi* tboroujb hi*tok>jicM and clinical itudy will 
be of Interest mainly to the [ynecoiocixt, He may 
be iadoced by it to be lets pcnfitent In the gecerxl 
xppbcatioo ol X my tlenUndon followiaf remora] 
of * no flit cm] jranukwa cell tomor In yoonj women 
—nronded tbit h* accept* the author'* batoiojkal 
dlficTcnthtioo of the bemyn and malignant form* 
Atraua Win. 
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REPORT OF THE MEDICAL SERVICE BOARD 


O N July 15 1933, on authorization of the 
Executive Committee of the Board of Re 
gents of the American College of Surgeons, 
Dr J Bentley Squier president, appointed a 
Medical Service Baird to study the provision of 
more adequate medical service to the whole com 
munity The Medical Service Board consists of 
Robert B Greencragh Boston chairman Bow 
man C Crowell, Chicago secretary G Harvev 
Agnew, Toronto Charles A. Dukes Oakland 
Franklin H Martin Chicago C Jeff Miller New 
Orleans Eugene H Poo! New \ ork Arthur M 
Shipley, Baltimore J Bentley Squier New \ ork 
S Marx White, Minneapolis. 

On June 10 1934, the Method Service Board 
made a report to the Board of Regents of the Col 
lege which was approved by that Board The 
report is a statement of principles which should be 
observed in the development and conduct of pre 
payment plans for medical and hospital service 
and does not propose any specific plan 

The Medical Service Board of the American 
College of Surgeons respectfully submits the fol 
lowing report to the Board of Regents 

1 The American College of Surgeons affirms 
Its interest and its desire to co-operate with other 
agencies looking toward the provision of more 
adequate medical service to the whole commun- 

2 The College believes that it is the doty of 
the medical profession to assume leadership in 
this movement and to take control of all measures 
directed to this end. 

3 - Encouragement should be given to the trial 
of new methods of practice designed to meet these 
needs, and a careful evaluation of their success 
should be the duty of the m ed i cal profession be 
fore they are offered for general adoption All 
such new and experimental methods of practice 
must be conducted strictly in accordance with 
the accepted code of ethics of the medical profes¬ 
sion in order that the interests of the patient and 
the comm uni tv may be protected 
4. The College recognizes for immediate study 
four groups of the population for whom more 


adequate medical service should be made avail¬ 
able as follows 

fa) The indigent 

(b) The uneducated and credulous members 
of the community 

( c) Those who because of limited resources are 
unable unaided to meet the costs of serious ill 
ness and hospitalization. 

(d) Those living in remote districts where 
adequate medical service is not obtainable 

5 The care of the indigent sick should be a 
direct obligation upon the c ommuni ty and (un 
less otherwise compensated bj intangible bene¬ 
fits such as staff and teaching appointments, 
opportunity and experience), physicians fulfilling 
this public service should receive remuneration. 

o The College should work in cooperation with 
other medical groups in order to dispel the igno¬ 
rance and credulity of the public, ana to bring the 
people to a proper realization of the protective 
and curative resources of modem methane. 

7 The American College of Surgeons recog 
nixes that the periodic prepayment plan providing 
for the costs of medical care of illness and injury’ 
of individuals and of families of moderate means 
offers a reasonable expectation of providing them 
with more effective methods of securing adequate 
medical service. 

A number of different plans for the organization 
of such services have been proposed although few 
have been in operation long enough to permit 
definite conclusions m regard to then- success It 
11 to be desired that these experiments be con 
turned Conditions differ to such a degree in dif 
ferent parts of the country that a specific plan 
which is practicable in one place may require 
modification of details m other communities. The 
varying restrictions imposed by present insurance 
lavra in different states further complicate the 
problem. 

Periodic prepayment plana providing for the 
costs of medical service may be divided into two 
classes (A) Payment for medical service (B) 
payment for hospitalization. 

It is suggested that plans for the payment of 
hospitalization alone (Class B) without provision 
for payment for medical service, may be con 
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alderod the firat project to be undertaken In the 
ivenp community 

The American College o! Surgeon! behest! that 
certain general ptindple* cm and should be 
established the observance of which will lead to 
obviate known difficulties and danger* winch may 
threaten the success ol theae special forma ol 
medical service The*- principle! art u follows 
(aj Periodic prepayment plana for medical 
aerrice lhochl be free from the IntentoUoo of 
commercial intermediary organizatjccs operating 
(or profit After deduction ol the clerical co»t» of 
operation of the fund and such accumulation of 
reserve u may be advisable in the interest of the 
contributor! or may be legally imposed the full 
amount paid by the cootnlxrtar* should be avail¬ 
able for medical and hotmtal *ervicr* 

(b) In the interest of toe patient the orgama 
boo of plan* for the periodic payment of mediari 
and hotpfui coat* moat be under the control of 
the medical profession The medical profession 
mint act in concert with the boapltah and inch 
other allied amwea n may be tmolred w the 
individual project, together with a group of 
atfjen* representative of the whole community 
and of industry who are Inteieated ta the surrt-w- 
ful operation ot the plan 
(cj The pnncrpk of free choice of the ph naan 
and hospital by the patient mutt be mured t-o 
the end that the reapomfbthtj of the individual 
yuctan to the indmdaaJ patient lhttll always 
mam tamed When beep tahia lion is required 
thi» chare must of necemty be limited to the 
physician* and surgeon* who bald appointment* 
on the staffs of the hoapitab parbapating in the 
plan or to thoae ph/naans and surgeon* who are 
acceptable to the hcapftaL It i* further recom 
mettled that only approv ed hospital* be admitted 
to partxnpabon in auch a plan 

(d) The compauabon of the phytidan and of 
the hospital abould be estimated with doe regard 
to the resources a variable in tbe periodic pav 
ment fund and should be baaed upon the specific 
services rendered 

(e) Tbe organization and operation of an> 
plan of this type must be free from anv features 
not in accordance with the code of ethic* of the 
medical pro/esriou which code ha* been estab¬ 
lished far tbe protection of the patient 

(f) The medical organizations partkamting m 
sudi a plan must assume tbe resporuilah ty for 
the onaiity of service rendered 

8 . Periodic prepayment plan* foe medical and 
hospital service should chromate marry of the 
condition* which have brought about tit devti- 
opraent of industrial contract practice Untfi 


such plan* have been more widely established 
certain general principle* are here formulated with 
a view to the eJiminatloa of the comroerdal fea 
tores of soch form* of medical aemcc 

(a) The Mimrmnn Standard for Industrial 
Medtaoe and Traumatic S urgery of the American 
College of Surgeon* should be accepted 


MINIMUM STANDARD FOR INDUSTRIAL 
MEDICINE AND TRAUMATIC 
SURGERY 

i That tk* i ihw 1 rj shall Hit* *n orjsjuacd 
oetfca) department, or semce, with competent 
owtfics! *uiS, mdoditc exswdunt*. and adrrjirftt 
aattfocy dwprrrwry and bo*j*ui CaaLtm asd 
persennd to assure affioent cara of the ill and in' 
jored 

s That membership as the media! Call shall bs 
restricted to piqrwaaas sad wretwi* whe are (*1 
Jradmtfj of aoentiic nmbooe HoMroj tbs degree 
ol Doctor of M«bcme, m joed sniybn and bre&aed 
to prwcQca m their rapedt>» states or pettymces 
(h) compete*! in the Md of taduatnal taedicin* 
and tnuunatie surgery (c) worthy m character and 
in matters of prtfesaxxwJ rthxs, that in the latter 
coaaertion, the practice of the dmasoo of fee* uwiet 
any arose whatsoever be prtfcristed 
j That there shall b« a system of accural* and 
cornjJate re cc e il» Med m an acmubfe manner—a 
compkia record bensa one whick indades rdenbfi- 
calico data, cmm of dlaesa ot injury nature and 
relent of dines* or Mjsrry detailed dewnpticei of 
phyajcal flodmjt, wtroal rcaminalxew such aa con- 
•ausoou, duneallaboratary and X-ray tentative 
cv prvn*soiul dwjnasn, tmtmret pragnrw* with 
estimated period ol daainbty p r tyt as of dineas or 
injury ftnil dajpican, cooditsou on dwcbaij* ead- 
resefas, awd sock additwnal m/ormeta* m may be 
required by rtatntr foe Uorimcc'i Coc^reoaatjoa 
claim* or for other purpowe* 

4 That aD patients trqmnnf hoapstaiwatMathafl 
be mt to mstrtntjom approved try tha American 
CoOeja of Surjw** 

j That lb* medical department *afl bare |usu al 
s exie r mo o over the satuiatrw of tha plant tad 
tha kcaith of all uapky e e a 


(b; Phvmdans and mrgrocs, qualified aa m 
parigrapn J of the above Mhumum Standard 
may properly be employed on a full tune or * 
port tim e bans by industrial organizations to 
provide medial! and aurgical service for their 
employees, a* foflowa 

i To provide emergency servK* and first aid 
in Injury or disease, and to provide adequate 
medical or anrgical cue for industrial injuries 
and dlsesaes. AledicaJ and sorgictl care of the 
famines of employee*, and of employee* them' 
advTs, escept for emergency and Industrial 
injuries and dfaeoses, tjiocld be provided by the 
industrial phyaiaan only in remote districts 
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where adequate medical service is not available. 

il To provide pre-employment and periodic 
physical examinations. 

2 L To study the hazards of the particular 
industry' and to co-operate with other agencies 
in effecting such measures as may be needed 
for the prevention of injury and disease 
iv To keep accurate records such as may be 
required by local Workmen’s Compensation 
laws, and so complete as to serve for scientific 
investigation of industrial hazards with a view 
to their further prevention These records are 
privileged communications, subject always to 
due process of law 


(c) The sale of a contract b> an industrial 
organization to an individual physician or group 
of physicians for medical and/OT hospital service 
for its employees encourages commercial com¬ 
petition and U to be condemned. 

(d) Unethical practices in publicity, adver 
tising solicitation, and competition, either of 
* professional or of a financial nature must be 
eliminated, 

(e) The accepted code of ethics of the medical 
profession, which is designed to protect the best 
interests of the patient, should apply to indus¬ 
trial medical service as to all other forms of 
medical practice 
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PRELIMINARY PROGRAM FOR THE CLINICAL CONGRESS IN BOSTON 


T HE surgeons ol BaHtm have organued under 
tire leftaenhlp of a representative committee 
tod are plann ing to provide for the FeDaws 
of the College and their guest* i broadly Interest 
mg program oi operative dimes tod demoestrn 
tioxa at the twenty-fourth anneal Clinical Con- 
ci the American College of Surgrotu to be 
In that aty October 15 19 The Committee 
or Arrangement* ha* been Mi turd of the hearty 
co-opera uno of the di m e un a at the three medical 
schools and more than thirtr hoepitals that wQl 
participate in the dm teal program, and expect! to 
provide a meat complete abowmg of their clinical 
actmUe* m ah department! of surgery 
A prcbminary program of operative dune* and 
ckmonatratHsa a» prepared b> the Committee 
on Arrangement*, 0 pretented in the following 
page*. It mil be noted that dime* at the boe- 
pitala are scheduled for the afternoon of Monday 
October 15, beginning at a o dock, and for the 
morning! and alternocm* of each of the foor fol¬ 
lowing day» The program aa pnbhthed u In ten¬ 
tative form and a to be reward and amplified 
during the moolha preceding the Congreii. The 
final program wiD be pubHaned from day to day 
during the Cocgnaa—a complete and accurately 
detailed program bong ported in the form of 
boBetim at headqoarten each afternoon for the 
locceedlng eb\ and iooed in printed form the 
following morning The Committee plans to in¬ 
clude in the dm teal program many ipecul fea¬ 
ture!, among them being (1) Fracture efinics at 
which modern method* in the treatment of &ac 
tore! will be demon* tra ted (j) cancer chnrci dem¬ 
on*! rating the treatment of cancer try s urg ery 
radium and X-ray (3) chnica in traumata: aar 
gexy for the presentation of method! of rehabfhta 
tjon of injured patient* bv anrgery and physio¬ 
therapy 


A annpoafom on cancer under the ampfeet of 
the College Committee on the Treatment of 
Malignant DUeaaea, will be presented 00 U ednes- 
day afternoon m the ballroom of the Copley 
Plata Hotel Thia vfll indude further report* by 
cliuidan* from vinous part* of the country pre 
renting additional itatntic* on the cure of cancer 
Following these report* a rene* of paper* on the 
treatment of cancer descriptive of method* of 
treatment mil be prelented including “Surgical 
Treatment of Cancer of the Stomach by J 
Shelton Horalcj M_D Richmond, \ a. Cancer 
of the Cerwr Treated by Surgery and Irradia¬ 
tion by George Gray Ward, M D New \ork 
"Cancer of the Bresit Treated by Surgery and 
Irradiation*' b> Stuart U Harrington IX. D n 
Rochester Minn Cancer of the Lip Treated by 
Surgery and Irradiation bi E 1 H* Ftscbel, If JD 
St Loom. 

K conference 00 frecturea under the auspree* of 
the College Committee on the Treatment of Free 
tore* wQl be held in the ballroom of the Copley- 
n*xa Hotel an Tutadaj afternoon, and a coofer 
eoce under the ampkes of the Board on Industrial 
Methane and Traumatic Surgery In the aame 
room 00 Friday afternoon. 

Surgical motion picture film*, both sound and 
dent, will be exhibited dail) in the Georgian 
Room at the Sutler Hotel Alany new film* will 
be ahown Tbe showing of film* demonstrating 
dirucal feature! of Interest ha* met with popular 
acceptance In recent year* and will be continued 
at toil session with an enlarged program. 

Ether Day wjQ be celebrated at the Ma n a c frfl- 
lett* General Hcapital 00 Tuesday with ipedal 
ererdres it 4 pm In the dome room of the old 
baikhng of the hoapital where ether *« first 
administered for the production of surgical ume*- 
thest* an October 16, 1846. 
t3* 
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EVENING MEETINGS 

The Central Executive Committee has prepared 
programs for a senes of five evening sessions a 
tentative outline of -which will be found m the 
foil awing pages. At the presidential meeting on 
Monday evening to be held in Symphony Hall, 
the president-elect, Dr Robert B Greenough, of 
Boston, will deliver his inaugural address. On 
that occasion a number of distinguished surgeons 
from abroad who will be in attendance at the 
Clinical Congress will be introduced Among the 
Muting surgeons will be the following Prof John 
Fraser, Edinburgh, Scotland Dr Bethel Solo¬ 
mons, Dublin, Ireland Sir Harold GHUes and 
Mr A. Lawrence Abel, London England Mr 
Harry Platt and Dr William F Shaw, Manches¬ 
ter England, Dr Alexander MacLennan Glas¬ 
gow, Scotland Dr Rafael Silva, Mexico City 
Mexico, Prof Jose! Halbon Vienna Austria A 
feature of this session will be the John B Murphy 
oration in surgery by Dr Donald C Balfour 
Sessions on Tuesday Wednesday and Thursday 
evenings will be held in the ballroom of the Cop¬ 
ley Plaza Hotel at which eminent surgeons of the 
United States and Canada, together with visiting 
surgeons from foreign countries, will present 
papers on surgical subjects of timely importance 
The annual Convocation of the College will be 
held on Friday evening in Symphony Hall at 
which the 1934 class of candidates will be received 
into Fellowship in the College. 

OPHTHALMOLOGY AND OTOLARYNGOLOGY 

The committee in charge of the section on sur 
gery of the eye, ear nose and throat has arranged 
a program of ophthalmologic*} and otolaryngo- 
logical clinics and demonstrations at the hospitals 
and medical schools. This will be found m the 
following pages, and in addition programs far & 
senes of four sessions on Tuesday Wednesday 
Thursday and Fnday afternoons m John Hancock 
Hall, located on St. James Avenue midway be 
tween the Statier and Copley Plaza Hotels. At 
these sessions distinguished specialists will pre 
sent papers on subjects of timely interest. 

A symposium on Diseases of the (Esophagus 
will be presented on Thursday afternoon at % 30 
m the ballroom of the Copley Plaza Hotel follow 
lag the annual meeting The program follows 
An \ r*y Stair on Lesions of tic CEsophajras (statistical 
study with lintcm slides) A S MacMjlla* 
Infection of tbe CEsophi^tM m Acute and Chronic Ihseue 
IThrotli of tbe Terminal Portion of the (Esophagus 
(Cardiospasm) Etiology and Treatment. Haexis P 

Mocaea. 

Tbe Surgical Approach to the CEwpbsgus. Edwaxd D 

CmrtarnL, 


ANNUAL HOSPITAL CONFERENCE 

An interesting program of papers, round table 
conferences and practical demonstrations dealing 
with problems related to hospital efficiency is 
being prepared for tbe annual hospital conference, 
which opens with a session m the belli00m of the 
Copley Plaza Hotel at 10 o’clock on Monday 
morning The conference continues during the 
following three day’s with morning sessions at the 
Copley Plaza Hotel and afternoon sessions, de 
voted to practical demonstrations, at several of 
the local hospitals. 

It is planned to make this year’s program of 
wide interest and practical character through a 
careful selection of subjects to be presented and 
discussed by surgeons and hospital executives. 
Particular emphasis will be directed toward pro¬ 
fessional standards and the vital problems related 
to medical and surgical economics. 

A greatly increased interest on the part of 
surgeons in both the administrative ana scien¬ 
tific phases of hospital work has been evidenced 
in recent years and the program for this year’s 
conference will be unique m providing for dis¬ 
cussion of subjects of greatest interest to the 
three major hospital groups—medical surgical 
and administrative 

HEADQUARTERS 

The Statier and Copley Plaza Hotels will be 
utilized as headquarters for the Congress. At the 
former the grand ballroom and adjoining assem¬ 
bly room together with other large rooms on the 
mezzanine floor hare been reserved for the ex 
elusive use of the Congress for registration and 
dime ticket bureaus, bulletin boards, technical 
exhibition and executive offices A scientific 
exhibit, which will be arranged by the local com¬ 
mittee is to be installed in the balcony of the 
ballroom At the Conley Plaza Hotel the grand 
ballroom wiB be utilized for evening scientific 
meetings, hospital conferences and other large 
gatherings daily 

The Technical Exhibition will be located m the 
ballroom and adjoining assembly’ room at the 
Statier Hotel The registration and dime ticket 
desk, together with the information bureau will 
be located in these rooms in which will also be 
found the bulletin boards on which the daily 
clinical programs will be posted each afternoon. 
The leading manufacturers of surgical iastru 
ments ray apparatus, operating room fights 
hospital apparatus and supplies of all kinds figs 
turns, dressings pharmaceuticals and publishers 
of medical books will be represented in this Ex 
hibition 
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IAIHTAT 1AT73 

We ire isjured that the railway* of the United 
Stile* and Canada will pint low rate* for the 
Clinical Cocgrca* in Bojtoa—approximately one 
and ooe-third lira for the round trip an the 
certificate plan. Application* for reduced fire* 
art now peodmg before the vanoas railway traffic 
Utodtttiona. Penan* from the west tra\efinj 
through Chicago ml) find it to their advantage 
to boy round-trip ticket* to Chicago at the jpeoal 
low rate* m effect because of the Century of 
Progrt** ExpoaiUcc in Chicago. It wffl then be 
necessary to purchase bcfceU to Boston In Chi¬ 
cago taking advantage of the certificate plan. 

ADVAiscx aicmaiTTo^ 

The hospital* and medical school* of Boat on 
aflord accomraxlatioia for a largo number of 
visiting lurgeoc*, but to fnaure againit o v ercrow d - 
utg, attendance- at the Coogrm will be limited to 
a number that can be comfortably accommodated 
at the dink*—the Unfit of attendance bang based 
upon the result of a jurvey of the amphitheater*, 
operating room*, and labor*tone* of the hospital* 
and medical acbool* to determine their capacity 
for visitor* It la expected, therefore that thoae 
mtgeom who wish to attend the Clinical Congma 
w Boat cm wifi ieg»ter in advance 
Admittance to all clinic* and demonstrations 
will be controlled by mean* of special dink tick 
eU, which plan provide* in efficient mean* for the 
datnbutwn 0/ the mating lurgcom among the 
aeveral dime* and injure* against overcrowding, 
a* the number of ticket* hawed for any dime will 
be hunted to the capacity of the room in whkh 
that clinic will be given 
A registration fee of <5 OO n required of each 
surgeon attending the annual Clinical Congress, 
such fees providing the fund* with which to meet 
the ex pen K* of the meeting To each aargeoQ 
registering in adiance a formal teedpt for the 


registration fee 1* is*ued which receipt 1* to be 
exchanged for a general admission card upon hi* 
registration at headquarter*. This card, which 
L» doq- transferable, must be presented Sn order 
to secure dink ticket* and admhdon to the 
evening meeting*. 


bos tom norms akd sates 


Boston hotel* will provide ample fadHties and 
there should be do difficulty in securing fim-dan 
accommodations It ia advisable, however foe 
thoee who expect to attend the Clinical Congress 
to reserve their accommodations a* far In advance 
a* possible In addition to the headquarter* 
hotel*, the Sutler and CooJey Phxa, there are a 
number of fint-dasa hotel* within walking dis¬ 
tance of headquarter*. The following list of not d* 
with their rates has been prepared by the local 
committee 


Beflrrwe. *1 Betas* Stmt 
Bradioed, *75 Trcnoei Stmt 
Biwemort 464 Coenroccrwralth Arts** 
Bnaawkk, 510 Btyhtaa Stmt 
Buckminster 4<« Be*aoo Street 
Canterbury 14 Clarfe***te V, at 
ChsiVwate, jjj Beacon Street 
Cruder rttrs, 1 jS St T*»c* A%«no* 
Fen*a*t*, m Beacon Stmt 
Grajiyo, *0 Clartmat* Vt at 
Haaenway p WatlaodA mac 
K ema o i r, 490 Cotanxm wealth Awow 
Lctvtt, Ewter Stmt 
LmcoimWre, *0 Chad** Stmt 
Hanger, North Statloc 
PaAer Hoc»a 60 School Stmt 
Pnntan, no Cocoraceaealth A nut 
Krta-Ginlon, ij ti fig*ton Stmt 
Shoal*, 91 Bay Sut« Rond 
Sooaoart, 400 Com r o o u wea lt h Avenue 
Stalker Park Sepia r* 

Toariira, 61 Boyiaton a tmt 
Veodnaae, 160 Cocuooeveahh A verm* 
\ictflru, ayi Dartmouth Street 
rVwtmauter 114 St Jama Avon 


Ij 00 ti 00 
1 So 3 So 

* co 4 00 

1 5® 4 <» 

1 OO i JO 

» JO JOO 

1 00 
4 00 6 00 

* JO I so 

S 00 

* SO j so 

J OO 4 30 

* So J J» 

3 co 4 pj 

1 jo j jo 

J OO 4 J° 

i SO J 00 

4 00 T 00 

3 00 4 00 

3 00 3 W> 

3 jo j 00 

3 00 s 00 

* JO 4 OO 

3 00 j 00 

*50 3 50 



PRELIMINARY PROGRAM FOR THE CLINICAL CONGRESS IN BOSTON 135 


COMMITTEE ON ARRANGEMENTS 


nrcunvi counitrit 

Amur* W Amor Che [man Robert B Grexxoccji 
Ernxbt It. D Aland Secretary Frederick C Irviito 
Alexander S. Beoo F USD B Lcwd 

Horace Btkvey RichardH Mux** 

David Oircvxi Frank Obe* 

Frederic J Cotton GeorgsL To bey 


KOilTTAl AKD SCHOOL RtpREXKNTArrVXS 


BiAWau L Atwood 
Haiold L. Babcock 
Gecko* H. Bioklow 
P r'Atni Dower* 
William E. Biowni 
RlCHARD CatTKLL 
rirxar D Chadwick 
Edward D Chcbcbtil 
How aid Cldte 
Host*! C. COCHRANE 
E. GRANVILLE CRABTREE 
Elliott C. Cattler 
Lincoln Dav» 

Hilbert P Dat 
Aocotrir* Duduy 

i on* C. Eckel* 
UvdEmaix 

Taco* Fine 
Sera Fircarr 
Nicnoix* Gulaoqex 
H^ jQuuaY Gallop* 
Harry H. Germain 
Madxp* L G*eoi*so* 


Otto J Hermann 
Geckos W Holme* 
Gilbert Hokkajc 
HeKRY T Hotcbgcb 
CHARLES I J O7IXSO N 
Stephen Tone* 

George F Keenan 
William E Ladd 
FbaVk H. Lah*y 
Walter B LANCASTER 
Harry J Lee 
Edward D Leonard 
Hadkdy B Looek 
Moo> H Lhkiz 
Francis X. Mahoney 

PATRICK J AlAHCWtY 

Hcmtr C. ALakbl* 
Leland S McKittric* 
Jo* V Mitros 
Charles G Mpctei 
William J Mixter 
Goedobt Momuos 
Ha**I* P MoEBER 


Dwight O'Hava 
Robert B Obcood 
Alonzo K. Paine 
FRANK A PEMBERTON 

Lodib E. PHAjmjT 
William C Quixby 
Lyman Richaxds 
Grace E. RocnroKH 
Horatio Rocrrs 
Charles L. Scud DiK 
William M Sheodex 
Ch-vjjntno C. Simmon* 
M N Smith Petersen 


Joseph Stanton 
A. Warren Stearns 
HoraceP Sieve** 
Lorixd T Swahi 
Cbanxtno Swan 
Thtodori L Tikkt 
Herbert Waoe 
vwoj Wilke* 
Shields U akkc* 
Ralph Widow 
Charles F Wanner 
Philip P Wilson 
Edward L, Yoono, Jr. 


SUIHUKIOTHO 

Clinical Program— Richard H. Miller, Chaf rrmn 
HoxAno RodEK*, Secretary 

Scientific Exhibit*— Robert B Greeeootjh Chairman 
Chaxkino C. Simmon*, Secretary 
Harvard Medical School Program— David Cficrvn 
Chairman JIAOMOI L Gktceuox Secretary 
Publicity— Frederick J Cotton Chairman Gordon 
Morrison SoatUiy 

Entertainment of Foreign Gueata— Horace Binnky Chair 
man, William M Shtddem Secretary 
Public Meeting— Alexander Beog, Chairman Dwight 
O'Hara Secretary 

flinir*! Bulletin—‘F rank Oar*, Chairman- 
Ophthalmology and Otolaryngology— Gkor a* L. Tonrr 
Chairman Liman Richards, Secretary, Otolaryn¬ 
gology Thkoixjke L. Tkkky, Secretary Ophthalmol- 
ogy 


SCIENTIFIC EXHIBITS 


AT HEADQUARTERS, STATLER HOTEL 
F*actu*e* Demcmjtratlnr method* of treating fracture*, 
onder the aiuolce* cu the New EnalaodFractare 
Committee 0 i the American College or Surgeon* 
Plaxttc Sokoekt An exhibit of model*, photograph* and 
diagram*, IHoxiratmg the different method* employed 
in plaxtic mrgery and tlm rwult* 

Tkaomahc SORCiit Diagrams, photograph* and chart* 
Ormonmc Sukocst An exhibit of splint* and other 
form* of orthopedic apparatus, together with chart* 
and photograph*. 

llA*iAcmrnrm Dekaktuewt or Public H eal th . An 
exhibit Ulnsir*ting the activities this department 
Cawce*. An exhibit from the Palmer Memorial Hospital, 
Colli* P Huntington Memorial Hoipltal and the 
Pood title State Cancer Hospital Lantern riide*. 
chart* and photograph* Ulnatrating cancer c* tne 
rariou* organ* of the body the dlagnoal* and the 
mnlti rt t>t«fnfd hy M n n it fnma of treatmenL Also, 
an exhibit of tpeamen* of cancer from many part* of 
the body 

OthtuaLMOLOCY Charts and photocraph* Hhiitniting 
melxrxTtlc ■arcotna and other condition* of tbs eye 
Patholoqt The apedmen* removed at operations from 
the various hospital* In the morning WiD be collected 
and placed on exhibition la artificially cooled *bow 
cases In the afternoon in a room adjoining the Geor 


gian Room. At 5 p m. these specimen* will be demon¬ 
strated In the Georgian Room by a projectoacope, the 
microsco pi c aectkmi ihown and the casei dbenned, 

AT HOSPITALS AND MEDICAL INSTITUTIONS 
Harvard Dental School. An exhibit of model*, photo¬ 
graph* and diagram* *howmg the ratoration of ex 
tenure delect* and deformities of the face and jaw* 
by plastic migcry and dental preathesh, including 
cases of soldier* wounded In tha world war. 

Boston Medical Library Exhibit of historical boot* on 
rnigery and anatomy and surgical medals. Historical 
pageant Illustrating the development oi mrgery 
Wednesday October 17 John Wars Hall, 4pm, 
presented by the students of Tuft* College Medical 
School under the direction of Professor B. Spettor 
KThlHtfon of wort* of art br M*w*chu»etti phyti. 
dan* under auspice* of the Phyridana Art Society 
Ua*s umoTETT * General IIosprTAL An exhibit In the 
Ether Dome relative to the first public demmatration 
of ether anestheria Showing of moving picture The 
Fiat Pnfabc DencBUtratlon of Ether Anaathala " 
Maka^ ch c m n Charxtabl* Ete and Ear Lxrc*MA*r 
Anatomical specimen* and cesophageal fottinment* 
Harvard iltorciL School, Warren Museum. Anatomy 
anatomical tpecimen* pathology pathological *ped 
men* 
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OPHTHALMOLOGY AND OTOLARYNGOLOGY— SOLENTIFIC SESSIONS 


Tuesday—/sfci tfsamrf ZTsfl 0/ » . WW f7 

Jo*n JL WutZLO, N tw York. PltaUc ophthalmic 

«»««T 

Jcxai 5 rticnr-HWAijj, Baltimore Sit lamp ophthalmos¬ 
copy 

Ct-ursc* Krvc, Curcuma ti. Tabemiluj in tbs treatment 
o< oa»l*r tabcrculr** 

lTW»rV*7 ~Jti* UtKHJt UtU, 

Twoma* I CaiufooT Draw CnrtroiUl lieformitirt ol 
tbc face *ixl oeek lx*am*xj opened by V 11 
KAIAMJt A» 

Lour* JL Clect Philsdetphca. r»ru r»l eodoscopy uj 
otokrjTifniafic*J [x*cUcr 

SAirurt } CkowT Baltimore Haier* t ryrciptcwi ccm- 
pici Durmvro opcnerl try Jinu* lleLrm 

Jo*r< K Paox, New \ ofk Acute InfecOow* of the irkkDe 
nr aod m*itc*l 

O jAJireDoarr Kama* City A departure is tbs m*ru(e- 
ment of scult maatiud dnntc or lbs *dnot**n o< 
conserve Un treatment uj »rrte oiaitosd disease 
Disco**** opened by LnuN Ltwirvain 

Groacr M Coatx*, Philadelphia Diagnosis of chrome 
m/cctjoo trf the turrufi m relation to mlmuom (or 
operaty* ta cases of chronic font m/ettwo 

UrixiA* V Jluur* Cleveland i'lwot rtito of infer 
turn of the upper rwprratory tract i* it* relation to 
food ml ret ion Ducoswcc opened by II Aacmjuui 
Niwi 

Vow*jo ZanruLut, 8sn Fraaosco The daunt tod 
wrrml significance of the conpoorat crOuUr char 
scUrntm 'f the temporal bowc, based afxm * wn 
nl too milter cod trtnpsy observatiOQ*, Untrra 
*1W« demcnatraiioo 


Tl*r>i»7—Jekn Utxctri II tU t—GfikUlneist, 
Lcrar* C Prrra, rtaJcddphk. llow to treat dot *rt>- 
cnces of btoocuicr vim by euiusn the ass of tbs 
ttcrrosccp* in tb* tmtnwnt erf betenpbesk cod 
betmnropu 

Cuttoco D Wax its, Los Angeles The wriial tmt 
not of separated rrtuu 

C N Sr* ut Jlioonpoh*. The cs tenet open Uoc 
JS wDrum C*fdrr-P1tM /JWrf—j'ja— OM»ry*l^*iJ 
A S kUcMmj** As X rty 9tudr oa Lesions of the 
CCacphagw* (cctbthaU study wltn Is*tern liking 
lUiraP Mtwnn Infcctwa cj the (CsopWru* to Acute 
cod Chromic Ounce. Fibem* of the 1 emlnal Portico 
(Cardwpail) CtmoKy cad Tmtnat 
Eowaid D C-atraonu. The Sarjicci Approach to tbs 
(Esophagus 

LrWaj —Jtin Jftmcoci IlsJt J— (M*rjnftUcr 
SAinmJ KomUrr New York Rectat dsrekpiatfit* In 
the dtagtm* of roenmyitn 

UuxaP Eagmttow Newark, N J ifnl**ita—molt of 
danse of the petrous spn cod ipbeuoidal b«j» 
MllrM I Joww New \ ork Psthwars of *poro*ch to 
the petrous pynnud I)*«cu««o by iLuuct P Cawxlu 
nruuAM WmrosJXc, CtnomutJ tVhea cad bow »h*B • 
ual mui m &UBS s aU aa be tinted aonstiTfkaDy? 
Edwaju) C Sea m, Sen Fraoacco Operatfye tmtmeat 
ot imcslia external approach Dtsowajo opened by 
Ciulti T ro*n* 

GaTtctl Tocvu, PhflsdriphU Ccacer <rf ths kryav 
IltMSY D OaTOW Newark, N J Caocei of the Uiyajo- 
pheryne Dwcmsloo opened by LeRot A Schuj. 
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PR ELIM INARY PROGRAM FOR EVENING MEETINGS 

Presidential Meeting — Monday—October 8 15 f m 

Addres* of Welcome Axtntnt W Allen M D Boston, Chairman Committee on Arrangements 
Introduction of Foreign Guest* Franklin II Martin M D , Chicago Director General 
Address of Retiring President T\ iluam D Haggard MD NuhviDe, Tenn 
Iniugnration of Officers 

Inaugural Addres* Robert B Greenough M D Boston 

John B Mnrphy Oration in Surgery Donald C Baltoor, M D Rocheiter, Minn 

Tuesday—October 16, 8 1$ p m 

Living Grafts of Thyroid and Parathyroid Gland* Harvey B Stone, M D Baltimore, with the collabo¬ 
ration of James C Ontngs MD and Georoe 0 Guy M.D , Baltimore 
Endocrine Mechanism* in Certain Functional Gynecological Disorder*. E mil Nov ax, M.D., Baltimore 
Subject to be Announced John Fraser M D , Cb M FRCS (Edin ), Edinburgh Scotland 
Fracture Oration Kellogg Speed M D Chicago 


n ejaesday—October 17 8 Tf f m. 

Symposium on Congenital Deformities 

Hydrocephalus and Spina Bifida W elder Pknptelo M D Montreal 

Congenital Deformities of the Genl to-Urinary Tract. Her MON C Btfupu* Jr M D Rochester Minn 
Sterility with Special Reference to Surgical Possibilities. Bethel Solomons, M.D F R.C.P.I Dublin 
Ireland 

Divertkuioti* and Diverticulitis Irvin Abell, M D Louisville 


Thursday—October iS 8 15 p m 
Symposium on Treatment of Infections 

Infections of Clean Operative Wounds Frank L. Mxlxhey M.D Is eve York 
Infections of the Lip and Face. Frederick A. Coli.er M D Ann Arbor, Mich. 

Phagedenic Ulcer Its Recognition and Treatment. Emu Holman M.D San Francisco 
The Repair of Defects Resulting from Full Thickness Loss of Skin from Bums. James B Brown 
M.D St Louli 

Convocation — Friday—October sg 815pm 

Invocation 

Presentation of Candidates for Fellowship Franklin H. Martin, M.D., Chicago Director General 

Conferring of Fellowship*. The President 

Conferring of Honorary Fellowship*. The President 

Presidential Address. Robert B G*ee>ouoh M D Boston 

FelioTvjhlp Addres* 



IJS 
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PRELIMINARY CLINICAL PROGRAM 

GENERAL SURGERL GYNECOLOGY. OBSTETRICS, ORTHOPEDICS UROLOGY 
PROCTOLOGY SURGICAL PATHOLOGY ETC. 


HARVARD MEDICAL SCHOOL 

Umday 

O Koriirre Cocaor and Orro Atmtaxe—* (Bid* C). 
D*raoo*tritwi a f the mechanical factor* coctruClng 
tbe pulmonary arcnlatjcm 

Cl»W.B L. Scotcwi ud emodata - t (Bide E) 5yo- 
poilani ob froctart*. 


Ttus^y 
Bidding D —i 

Gmtta B Butocvt Stadia m mammalian rtprodoc- 


Valt ilrvLix Some problem* of inflamroatMi related to 

«TKT7 

rionr G. SarWA*n An experimental *t*dy of «ympi 
ihetie rdkxra 

J L. Bircu TW postnatal growth cf the mammah*n 
hing. 

lUanuj L. WcATtrrtmao The finer change* in the beer 
ceDi in aoeph\lactic ihocl. 

Lr*rr* S Rnc. Sxne expect* of the hemato-eoerphebe 
Umo 


Building I — 

C L Bnrwrrr *nd TCaitu Dhu. Joint cLangra 
reaulting from trauma 
Hix.li K Wajjs, Streptococcal infection* 

C*at R Dxnru* Tbe phjuology of the lymphatic 
intern »r>d t» bearing on certain problem in eurgery 


Bmldmf C—i 

II/lll. * m, Darti effect of cereb ral anemia ox the eiet 
trwral re*pon*e of tbe carter 

If ( liiLanm The me of b yy < i to cik *oao*e eo fa tf c a 
to reduce ceretoccapwi*) ftori preuwr* wtthewt a aec- 
ondur nee 

Haiiu B Caxwot Vme reUdooe of the tyrapetbelic 
rr> ixia i\ item to am guy 


BtuMing B ■ i 

On n> Cam r* WpcmJ anatomy of the abdoroen, don- 
oattreOcB on cede a 

Bmldmf E— 

r*\*« Oat* end enooetee Orthopedic problem* from 
Chfldren'a HoepiteJ A. IT. Binrrti Seohcwi*. J 
Kray* roeturt «ed poetnril accbceb T Kcitox 
P tntmor tramplaati IT FitiSixucl.t* Congenita 
defoonflk*. 

r tunf i ? 

CxtiLTs L. ^ctinpa u>d aaeoente*—i (Bldg. E) Sym- 
peoiom oe fmetere* 


FnJ-ty 

byrapoAnn oo Irxhiitnil Surgery—*—Building C 
Town I) Vpam* end U 5 Roctu Iefurice of the beck. 
Iltfiv Mauu, F J Ccrrro-i end J D ioua. Infartea 
of the nervem eyUrra 

F J Omoe end J II Bcnrm. CnDe** frectare- 


Orthcpedc Chmc—i—BtnDing E 
W Gator Chrtocmyditu In infant* and children 
R H llnao. Septic tupe with an died head* 

A. T Lxoo. OetfoenyeLta of the lino. 

R. Torux Multiple my data*. 

A H Smnu Perooe*! epexn. 

R. IL Moim Cm fiexw*. 

Datly 

\'i irmr lloeciJn—AL CexMemn, Cnreior—* 
Democitntwc of Dwight coBertxm of ifcwi iUmtrtbnr 
defoerruDee, ehomelki, dmM Bone tmaon, with 
\-rtji, tutor**, end mkro< cop fc dtln, with, tnxro- 
•cope* areiUble for e-amine two (*o<ae of (hoe ipetT- 
mera were need In the GkatretJonj m the rnooocnfih 
ow Boar heroxm U*ucd by the Amencxn Cofhr* 
of Sertroca) Slodei* thoemg tuna tj'pei of rtuh 
fret end effect* ol opeatwa. ttetare* UhaOretfe* 
pelhologKe) ctmditwn* of bone m Dr Nlchol*’ cof 
lectioo. Fracture* end didoatwa* of bone* a* they 
dated before mthatnel ntinti provided an many mle- 
ftcerd*. Tuberailoeu ol bone* end joint* SyphEI* of 
booee DWocetxm of end*of bone* Coflectioa of old 
uirpcaJ natrument*. obetetncel forccoe, tnraieyi for 
rrtrettlnj teeth, wn4o(pc*l lode, copping end leeching 
Inetiumeot* 

f \UEEKER HOSTTTAL 

KUmttUj 

F J Cdttow E 0 Bi«mriT end *»od*ter-t>. Boot 
end jdnt dime, epaatrm end dry 
Staff—* Dry duuc E 0 BxtcciTt Hip fmetwre. 
F T Omow Berne ttmm, frectorc* of pflrit, 
H C. iUtMLX IIend wjifeiy lactmra of the lart- 
ertrL J D Antxi Indiatnel lanu of the Laex. 
Ti’iluix A. Booim Cotn pr eeekio fraclnre of «pfne. 
E A Cana* Shoolder iewoe*. B Goonx 0* 
cilca Inctam T Ccrmxo Anile freetwm 
ri eref ey 

E L. lotnro, J* R C Cocnua, A R. Saxyrox end 
eeaoaetm—(u Operatne chmc, 

T E. Toiinx end R- S. Trrr*—ri Obctetncal dime. 

5 T\ TVnxa>—rt- Poetopentm polnwoary complk»> 

f L~rrt 

Staff—*. Dry din*. II L Jixmat Arafetta. E. L. 
\ouia, J» Immwnrty m pentooeal ca ity E. C. 
Coonux* Total thyreidectcarry T Q.Bucs.Ja 
Injectwo btatnxnt of humanboid*. H. X. Sowiii 
EloTw fra ctur e*. Demoaitratloo of Vray platee and 
pathological gpedraen* 

aiRVARD trm’EEsm 

(DiDon FWd Uocae, SohOer’* Field) 

redaodey 

Awrrrrn Tmoaxunct, Ji —a. Car* and perrrutlao of 
frynrarir tnJarVi in athletic*, d em omfradgo of p»o- 
tectfre itrappb*, p^Mln* and apperatni nacd la 
modrTO athxtJta 
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BOSTON CIT\ HOSPITAL 
ifenday 

Staff—1 Dry dinic J J Redan S Won mad D Mui*- 
10 The eye in arteriosderoali, hypertension and 
tumor O X* COOVEC Treatment of shock. J Rn- 
wn and M Rmt) PeOegrini-StekU a duease, disg- 
noiij and treatment, O J Heri/ar tm and E P*«Ei, 
Jr. Synovioma of knee. F A. Slowtce Septre hip*. 

Tuoduy 

David D ScanKEIL, Sovran Fraser, Tuonan W Wrer 
tuu and JoirN A Srrrn— 9 . General aurjpcaJ dry 
f4fnte , 

Fim Surgical Service—0 General turgicnl operative dime. 
Horace Botnet TboracopL'iity for unil ateral phthi¬ 
sis phrcnkectnmy for unilateral phthisis. Jank* J 
I lira URN Repair of ventral hernia gutnc ulcer 
George W Pajpem Chrome empyema cholecystitis 

Fifth Surgical Sernce— 3 Dry dink. iaviNOj W'alter 
Some surgical aspects of jaundice—hyperparathyroid- 
Ijcn, end results repair of common duct cbonaro**r 
coma 0/ humerus, end result carcinoma of stomach, 
end result hgatioa of common carotid artery end 
remit. Frako* F Henderson Carcinoma of tun* 
pancreatitis, review of iixty case* Augustus Riley 
Proatate and vesicle* a* fod for retn^ieritoneal infec 
tlnn kidney resection* demonstration of case*. 
Charles C. Lund Peripheral arterial embolism, 
remits of operative treatment on fifteen case* E. 
Everett CrNun. Breait tumor*, dimaU versus 
\ ray diagnoais William A. Wmrx Subject to bo 
announced. 

Robert M Green. John T Williams, FiEDma L. 
Good. Josr.ru P Cotton and associates—a Gyneco¬ 
logical and obstetrical dry chnic Treatment of mis¬ 
carriages puerperal sepsis pelvic i n flam m ation 

Wednesday 

I*vwo J Waltor, Fjakco F Henderson Charte* C. 
Lund, E. Everett ONeq and William A. Witm 
—9. General surgery operative clinic 

Booe and joint service-— 9 Dry dime Otto J Hermann 

Boston City HoroJul bone and joint *emce Thouaj 

H. Pztewow Cofle* fracture therapy Soutter trsc 
tioo in unreduced fracture* of the forearm and old 
shoulder dislocations. Gtoaot K Coonsz F ract ure 
of th« olecranon, near operative repair Otto J 
Hermann Recurrent shoulder dislocations repaired 
by the Nicola method, end result*, dacusncm Wn. 
liam F Cctttno and Mark H Root** Sabdcitoid 
banitf*. Marx H. Rogers Rupture of *upr *«plni t u * 
tendon, discussion. Joseph H. S rromLC Spinal 
fracture, therapy Rtmm F Sullivan Spuul 
fusions, Otto J Hermann Compound fracture 
therapy Frank W Marvin AnMthesia in frsc 
tores. 

First nrgical service—1. Dry dink: Ncwtun C. Brow 
ora Results of treatment of Collei fractnre modern 
splinting methods In fracture therapy James J Hp^ 
ruin Kesolt* in treatment of peptic nicer giant-ceu 
asreotna of bone treatment of ventral hernia Horace 
Borrrr Method* and results in treatment of acute 
empyema lunar abscess, bronchiectasis, pdroonary 
tobertulcxk. Groscr. \\ Paten Methods and re- 
salts b treatment of chrook empjema. 

Sixth surgical service—s Dry clinic. James W Sever 
S eparation of femoral epiphysis- Mart H Roger* 
Ankyfcred hip*. Giro J Hermann Treatment of 
Intracapfular fracture* of neck of femur demonstr* 


tkm of case* of recent fractures and annulled freer 
tore* Frederic J Cotton Pel vie fractures. Jotrra 
H. Sboitexl Bone grafting 

Robert M Green Jomr B Williams, Fxediricx L. 
Good, Joseph P Cohen and associate*— 9. Gyneco¬ 
logical and obstetrical operations. 

Thxnday 

Or to J Hermann Joseph H. Shoxtexl, William F 
Corrofo Rowel F Sullhan Thomas H Pitt* 
son and G Kenneth Coombe— 9 Operative bone 
and joint dime. Wand rounds, demonstration of free 
tore apparatus, etc. 

Second lurjpcnl service— 9. Robert C. Cochrane Total 
thyroidectomy for enngestiv e failure and angina para 
thyroid tmnore. William R. Morrison One hun 
dred perforated ulcere of the itomach and duodenum 
from the Boaton City Hospital stomach tarrrry 
mo tioo picture demonstration demonstration of fed 
lowing ernat*—total removal of itomach for cancer 
with anaatomoM of the jejunum to the resopiagua, 
hoar-giasa deformity of the atomach, cholecyigas- 
trotorny formed by nature. Thomas K. Richards 
Knee-joint pathology John J Loct Rec ur rent in' 
trmosceptioo caused by Intestinal tumor, carcinoma 
of the cgmoid. Richard L Smith Pancreatlti*. 
Herbert H Howard End-results 0/ bilateral renal 
tuberculosis importance of poatoperatlve treatment 
of prostaiectomfxed patient 

Fourth rjrjpcal service—1 Dry dmic. Arthur R. 
kmpTOM OviBan gas gangrene tetanoi tree of 
ammo tic liquid concentrate envemous hemangioma 
of neck catheter in common bde duct afnee rgid 
ununited fracture*. Edward Hardino Demonstra¬ 
tion of cases. Joairn H. Burnett Coflea fractnre 
therapy H. A. Bouvf Acute traumatic abdomen. 

Sixth surgical service —i Bone and joint dry clinic. 
William P Comwo Gonorrheal arthritis of the 
knee. Russell F SulJJ\ an Hallux \-a!gu» therapy 
Otto J Hiemann Fracture* of the 01 catd* therapy 
ducuMUon. Joseph If. Shortell Bone tumor* 
Frederic* W O^BriEN Pre- rnd poatoperatlve 
X ray therapy in malignant tumor* of the bone. 
Thomas H Peterson ‘‘Fender' fracture*. 

Robert M Green John B Williams, Frederick L. 
Good Joseph P Cohen and araodate*—9. Ob- 
atemcal and gynecologk»I operatwn*. 

Friday 

Arthur R- Knmox Robert C. Cochrane, William R. 
Morrison, Stephen P Wailett and V fL Kaxan 
/tan— a. General surgery, operative clinic. 

Staff—9. Gynecoioefcal and obstetrical operatiooa. 

Staff—* Dry c lin ic. J J Rician and W B Castle The 
eye In ttemk patient*. Stephen P Mallett Free 
tore* of tbe law WhlIAU R, Morrison Vmraiiza 
tion of artcrie* and vein* for dugnosk and operation 
of anetiryim Ilgatfoo of the fim part of right mb- 
daviin artery and tubaequent ligation of innominate 
artery for arterfen enoos artenryvm of internal Jagular 
vein and subclavian artery Orro T Hermann and 
Whliam R. Morrison Chronic cubloxation of ster 
nal end of divide. Stephen J Maddocx Dis- 
cnxrion cd the Baer maggot trratment of chronic 
osteomytbtl*. 

Phyriotherapy icrvice—9. Dry chnic. Jotrm Reentk 
EJectrodiagDotii. Joseph KrxNrr, GanzT W Drca 
insox Artitu* J Cole, Waldo W Koibtvs and 
SnrfET M Smoxs Detoonilration of »nd 

tremtroenL 
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MASSACHUSETTS GENERAL HOSPITAL 

J/awrfjy 

Stall— j- Drycflnlc A W .*LLi-nr Bleadmg pepta: ulcer. 
JctaaSnaAaT Water balance m theaerpcalpatieTJt. 
C M Joan Nutnticnalcrdana L S hJcErrmcx 
Cancer of rectum EL.\ocva,Ja Cancer erf cnica 
J V JIeto* ud F W Horr Ruptura of Gnifan 
t click and cm pm hrtrrnn. R II uallaCx Treat 
meur of barm 

I\ J M ixTU , Jcoa Hoocacrt and i-uorbte*—r. Neuro- 
■arpe*! dime 

\ H tAIA-TJlAX, E M D U-AID and aWOCMte*-1 Pll*- 

Qc iricr y clinic 

T R GaxT«m ami aaaoaitea—4 Obetetrical chnlr 
FaeWay 

Sufi— 9 Operathe cLuuci General aarpeal, gentto-on- 

D 4 LTT Ud tbyrO*d ttTrlCTt 

H C IIajuxi and T W HaXJU*— 3 Hand le*waa 
Gtento* Iloum, A O Ilavrroi. and ewoaate*— Syro- 
poarurn on the roentgea ray 

E D Caxanam and aaaonatea—*. Stuped reaearch 
Uhontonet, deraouatratioa of tfir oa cm and dneut- 

M N Smitm Prruit* and aaaoaataa—a. Orthopedic 

rftnx- 

Ether Day extroaea 4 

n~ (djtfdjj 

Stall—5 Operative dmn, general aurpeal, fracture and 
drealatory temcet 

Stall— Dry dune D tlxc Poatooerati • pulmonary 
cocnpljcatkom H Biamhaw Method* m anaalbe- 
«U_ II Sraam e ‘^autiy ta cardiac patient* L S 
McKrrraJCa and R H Afru . ru Ulceratrva cobtn 
E D Cmom l Canbotysi E B Dimxuct- 
Gaa ti oa co pr R H Ilrttr* Orteoroyehtb 
J \ lino*. F AuaaiaaT and aaaodjtr* -J. Oranan 
dyafanctwo rhnrc 

P D Huaax \ IV \t_i.r-c G A I n cm and anoo- 
ate»— I racture dune 

rinmdjj 

E A CcmtAN and aaoctaiea —9 Synpowum on Icmo g* 
of tha lhottlder 

Stall - g Opermtn dinira, general «pc*l and tbondc 
itmco 

T B AlaLLOir 13 Qmrcal pa thn l ngici] co nf erence. 

E. D CrtrarLL, V\ Warmaou and aaaociatn—* 
Thoracic hjjcj> rhrnc 

A IV Aur\ and aaacxaatea— Cnenlatoiy dlwi wi 

dnuc 

C C Sooroo and Macerate *—1 Tumor dnac ranrrr 

•yaipoawtm 

Fnrfjy 

Staff—9. Operatn a dime*, general iurgical and orthopedic 
NrvM*, neurological operadoo* plaatrc nuger y 
Staff—a. Dtj dink C Lvcm Symniotx adrctxxa. B 
\ raCHT and A \ Boca Sataery of apletn A W 
\ rrnc - Rrnooal Hat* R II AftiTJt Tuberenlw 
of tha lymphatic a ji t i m R Lrertor Portal curaia- 
tko JL H. Sicmocx Significance of negative 
Graham terti Oum Core Subject to be an- 
Munced R. Rootr* Pdorndal ana 

J H Mnn, A W Arixa, E D Orcncnu, R H 

tin tint, E-I-Yocso. la-and aw c io a tea —* Dtaeaaea 
erf the thyioid and parathyroid 
J D lUtvri aid a»oaate*—« Gerato-annaxy wugeiy 


BOSTON DISTENSARV 
Twrfey 

Taroor dmk atiff— 9. Dry duric. Fmr IV Jlaanxi 
A a^t tb fi ia fn operatn e oa*e« CanuaM Puxtroa 
1 ‘rpcaDCCnxn and benirn featom of tbc oral caerty 
Ca iiin E. Dtuci Radntion tcciuacpie a raaiij- 
nancy of the throat Latot A Sauu Treatment 
of cancer 0/ tooul Geouie S. Si t-i»c hlahgnant 
degeneration of aebaceotsa cyita Lrxni E. Phutcut! 
Precanceroaa leaona and cancer of the cm it, Lantern 
aide demmatralKBi Aucc Errrvci* Early dlap 
noaa erf malignancy of cutro-inteatmal tract by rebel 
method Htimii \ Cac«aai_rs PaptQary bunco 
of the kdney pehrta Roar* C Ginn Management 
of cancrT of pern* arth particular refer ence to a 
modified opera !kc for ad anted caaea. llracca J 
Huts Cancer of the pmatatre capaole Iiacou 
Olej Manajment of malignancy erf tha lymphatic 
ly a te ui ITiuht r Day CtrJt-r of bteaat, nd- 
rrilti of dapmaary and pcronal caan Jocl Kotca 
uk Bleeding carcinoma of breart without tumor 
Willi cm hi Smxocx Managmaent of cancrr of 
lectnia with parttenkr reference to irradiation 
H hold AIcMuacrc Rektaon of patbofcgy depart 

m e at to ttnnoe dime 

{Trfanfn 

Stall—10 Diy dime Ouita 0 Tnuui Chnical 
t e a c h in g of thud year medical atodenti Fiunj P 
Bumk Uae of adheme trfaater P A CoviuLta 
Adenomatcaa change* m aberrant thyroid Hrunr 
F D*r Xlanagement orf a vanenae \em dude, a her* 
crveT 150 treatment* a week, are p en. Entuo T 
Wnrrvrt \ anccaa ulcert, dcmuntratj™i of caaaa 
and treatment I\umS Lm txaox High bgataon 
of \ arknaa \erca WtLUue M Sattoio Injectkw 
treatmeat orf \ancncek* S Smaoca Howucc Re¬ 
fold of mlbple uyections orf earicoac \dna at aama 
rtrit HttantaT F Da\ Riaulti orf rmuon of aloogha 
following mjectxm treatmeat 

Tlirearfay 

Staff—9 Dry ri i nic , Jem D louai Shadier-ChrfHian 
daeaaa (xantbomatoati) bone tumor* Rot E. 
il c»ii\ Chordoma and cbondmarcoma Wrtxrue 
A HrcroT Detection of miluha am an aid in practice 
of MTg ery Faivaa II Timurt Syp hiht and the 
dtffcTeutijJ diagnoah of aurpeal condition* Joaxrx 
S n*» all. Ophthalmic rtndie* in arphiha G*ACt E. 
RiX3tit«D An nnmaal gynecoIogKal om di t i on 
Locta A O Gonoc Pam n the ahoulder gudle. 
RoatiT U Btcx Sidney fuaetion renal function 
trail IVn-l-LO< E. Din* Some obaerratm* m 
treatment orf peptic ulcer in out-patient chine Alice 
Ermon- Diagnom of actrrity erf dnodeoal ulcer by 
\-ray Fa Tam'd S AvDarai Hiatna hermaa 
Hiurar F' Da\ Sohtary gallataDe pam rebe%ed by 
poatnr*. Demcnaiiatiou orf intereatsog \-ny plat a 
arf peptic ulerr and gaO-hhuWer diaeaae 

LACnTLLE SANATORIUM 

TTarfaejrfjy 

Z. B Adam— e jo AniyloM <rf htp, eperathe Hard 
round! 

Stall—1 Dry dude- TubercnViaa of lymph node*, gtnlto- 
wnnary tract, eye gartrcuataatmal tr ac t, pentooeam, 

Z.B Adam— a. Othopedic dry chaic. 
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CHILDREN’S HOSPITAL 

Honday 

F EL Ona, It E. Ladd and associates—a Fracture* In 
children. 

Ttusday 

F R. Obi* and araodates—9 Orthopedic operation*. 

T\ E. Ladd —9 jo Pla*ric repair of harelip and deft 
palate, demon* tratloo of cases, motion picture demnrv- 
rtratian 

Titova* H. Lawmaw—io. Acute oateomydidj in infancy 
and childhood 

PATiictJ AI Arrowy—10 jo. "Hie uae of variou* type* of 
akin graft* In cMdrm'i surgery 
HzwzrHDiwarr J*.—ri Acute appeodtdtis in childhood 
Meckel 1 diveTtknlum. 

Staff—* Operative dlnlc, mrferv In infant* and ciuidren 
Staff—* Orthopedic dime. A T Lecc Early treatment 
and the prevention of deform!tie* in pobomyelita. 
F R- Obe* Shoulder open bon*. J V, Srvii 
StabCbation of the ankle joint. M KAttxrr Tendon 
transplants. A. T Lboo Abductor limp 

Wednesday 

F R. Obe* and aaaodates—9 Orthopedic dime at Pea 
body Home. 

Staff—-o jo. Opera tire clinic. 

W E. Ladd— 1 Congenital hypertrophic pyknic stenosis 
intimu*ception diafinoais and treatment 
Dokald "W aIacCoixdv—* jo Treatment of unde- 
aceoded teste*, end-result* over a J4 yrar period 
Tffojoa H. Lankan— j Chronk pulmonary *uppcratian, 
demonstration of cases. 

flnriT Hddsok J*.—jts Empyema In childhood, it* 
treatment. 

Sidney F'AJinnt—j jo. Surgical pathology of malignant 
tumors in Infancy and childhood, followed by deraoo- 
stration of pathological specimen* in department of 
pathology 

Edwa*d C. Voot—J 4J Roentgenological ttadies of 
unusual bone tumors In infancy and childhood 

TknruUy 

F R. Obe* and aasodatea—9. Orthopedic operations. 

W E. Ladd— 9 jo. Intestinal atresia, diagnosis and treat 
meat, demonstration of cases, lantern slide demon- 
stratVan 

PatwctT WABOifTT—io. Types of tracheo-cescpbagtal 
firtouc- differentia] diagnosis and operative treatment, 
congenital and acouired cesc^ibageal stricture, demon¬ 
stration of method* of dilatation, 

W E.Ladd—10 to. Atresia of the bile ducts, diagnosis and 
treatment cnoledoctu* cyst, diagnosis and treatment 
Thosia* H. Lajoiav— ri Ureteral transplantation for ex 
»trophyof the bladder demotuttatke of treated caw** . 
Staff— 2 . Operatic dinlc, surgery ld infants and children 
Staff—a Orthopedic dry dime. A. H Baa in in Oaw 
feet F H- Afoara TorGcoffis, mastoid approach. 
If. FmSoruoiw Dfsouakn, F EL Obee Semilunar 
cartilage. II. FmSruMOjrs Osteoclasis. R IL 
ifoam Club feet 


Friday 

Staff— q. Orthopedic dink. S M Fircrorr CWdocrankl 
dysoitoai*. F R. Oar* Shelf operations Sprenjpa* 
deformity S Jf Frrcnrr- Fleitoc deformity of the 
hip*. A. T Leog Com plana. J ft Snx Ob¬ 
stetrical paraiyila. 

StaffOperative ctmic, surgery in Infants and 


W H Ladd —x. Acute and chronic lymphadenitis, demon 
strtbon of cases, lantern iDde demonrtratlOD 

Patucs I hlADOJfEY—0 jo Treatment of fresh bums 

Donald U ilAcCotum —2 45 Treatment of bemangi 
oma by endotherm/ demonstration of case*. 

W E. Ladd— j. Sarriod «fgn Meaner of pyuria in Infancy 
and childhood demonstration of case*, lantern slide 
demonstration. 

T H Laxua-V— 3 jo. hfalignant bladder tumors in child 
hood. 

PETER BENT BRIGHAM HOSPITAL 
Monday 

David Cheeve* —1 Surgical clinic. 

H. F Nrtrrojj—J. Tboracopla»ty 

S A. Levdce— 5 jo Circulatory emergencies la surgical 
patients. 

Ttraday 

Staff—9 General surgery operative dink. 

E. C. Cuiua.—1 Total thyroidectomy 

C 1 ~ Deeict— 3. Symptoms and dkguoahi of vascular 
thromhoti*. 

Jon* Houajts— j jo. Swollen legs. 

W odnt s da y 

Staff—9 General surgery operative cHnic. 

ELnrar A. Chmtiaw— 1 Medical dink. 

M C. Sqskan— j Recent development* fn diagnostic 
radiology 

E S Emeit T*.~r jo. ResoJu ol suigicaJ procedures 
for relief of peptic ulcer 


Thmday 

Staff—9 General sarrerv operative clinic. 

W C QmMBT—t Indications for and resnlu of tota 
cystectomy 

J C Eciils and G P Ckabeield— i.»o Denervated 
kidney atndied by means of the divided bladder 
ML S Sraoa—j. Methodi of fixation of fracture* of the 

j*w 

S B Wquach— j JO. Demonstration 0/ snrgkal pa 


Staff—9 Genera l surgery operative clink. 

David Cheeve* —2 Cancer 0/ the stomach 

F C. N'ewtdv —t to. Cancer of the rectum. 

R Fnx—J Function of the spleen. 

W P Mctwn—3 to. Treatment of pernicious 
modoc picture denxxutniUon 

F R. Obe*—J- 4 S- Treatment of neuromuscular sequela: 
of pernicious terra la. 

MALDEN HOSPITAL 
Wednesday 

L. E, Pha xrvr and N A. Gallaohe*—9. Gyaecofefica 
operations. 

R. SnxnAX—9. Orthopedk dink. 

L- W h!cQt7i*E—9. Amebk dysentery and it* complica 

C. F Ltvch, D J Doooa*:. L J Haixe* and F H 
Gat— 3 Surrical opentioo*. 

Staff—s. Dry clinic. J S Roontv Pathological demon- 
itraticn. I J Waixei Daamhao of Jaaodke with 
demonstration of hrer specimen*. L. Silva Diacus- 
rioc of corwiarv and gall-bladder disease In middle- 
aged people with dectrocaidiagraphic tracing*. C. IL 
Stable* Hjperpltuitariaxn, danonstratloa of cases. 



*4* 


SURGER-i, GYNECOLOGY AND OBSTETRICS 


NEW ENGLAND DEACONESS HOSPITAL 


Ttutiry 

P H Ivjir H M Cion, R B Cathu and R. H. 

Oyxxholt— 9 General Krjfcal operationi 
Giunr Homax and Jake* Porrv*—9 NouroauijTcal 
cperaDoni 

RlCHAlD H Ovexholt —9 Tbcnoc iurjery operation 
G LHaoout— 9 Orthopedic operate**. 

Take* B Hxco—9 Urcio^Sca! operation 
Lnccaijr F Sm, Pinur D Woccexibax and Umi 
Evxuou—19 Anartiena 

7 II Ladct— 9 CEaophajceel direrticalam, dry deck 
OrmiT IIoiiax —9. MalipiantrTOphth*ln»*,drydnne 
Staff—j Dtj dura II 11 Cixtt Hacaierra m t of 
obwtnjctrve jaundica eTploratioo oi comacai doct 
GtUSOtT IIOTLUii Bna tcroon roahfnant eaepb- 
thalmoa Sat* M Jooajt Gaatnc cancer and ut er r 
raitio jejuna l nicer T II Lahit Total faitjectoeny 
for cancer gaitrow/aual colic total*, mriery of m- 
tractabk ufcar Evnan kirrr* H g m cc rt i axa la 
peptk nicer Rjcuaxd B Carmi Emboleetomy 
parathyiead tatany 


Wtitti-iy 

T IL Lexer H 11 Cum, R B Cattkll and R II. 

OmaoLT—9 General aorpea] operatwn> 

Omni Houlax and Jaux* Purr**—9 N eui r aur pca l 
opcntlom 

RiChaxd H. OtXMOU —9 Thoracic largely opentwna 
0 E. Hacoaxt —9 Orthopedr operation* 

Taitra B Hicxs—g l tak-mcal ope-ratxmi 
Lnrcoui T She, Pmo D WootwanME and C«aa* 
BrXMOLE—p Anj-itbma 

Staff—a Dry dime* G E Bujoaxt Subddtmd ber 
nt», treatment of flroco deformitie* fAitn L Por- 
m FnH reaulti in tn^tminal Bruralpi canal ffiryj 
prewar* dynamic* Ibaux B Lull CEaophajeaJ 
ch ertaulum hyperthyrmdMm II 11 Cum Eod- 
ietclta m hyperth>Ta»chnn term M HcarnttL 
Tbyrocardac patienta Lvnm Kiarri Ulcer* trr* 
cohtu Rica* id B Catttll Surpcal treatment of 
aleeratire cohtti RjCXaxd On anaL T Limited tho- 
racoplafty in pulmonary trrbexculoau cancer of hmj 
Tkicrtdjy 


E P J cults H F Root L S McKettxkx and T C 
Piatt— 9 Surpcal and medical diabetic ward roendi 

T C Piatt— yo TTnjh amputation foe diabetic jan- 
fTtam 

L. S llcXirmca— o yo Gntti Stale* amputation for 
diabetic (a rgrrot 

Staff—i Dry di me Surpry in diabete* meflit* E P 
Joaur 11etbcaJ care of tb*»orpc*l patient L Ricb- 
aao* OtotarynjoJopcal a*p*ct of diabete* ] H. 
IVirn Cataract ►arfrrr m diabetea meflitna Gan- 
rreoa and Infection of tba lower crtrenntjet H F 
Root proreatne meaiore* L S UcKrrmac, ftc 
ton fnfipenanx th* keel of ampata bon T C PiATT 
jndicabe™ for jpaDcXine amputation R S Tma 
Ot^tetnca in diabetea luu Rixitaa Depr ew e d 
fnrn rre of the apint in dabetca nbdeltotd berdtia 
In diabetea me flit n*. 


FrUty 

F H LtBXT II II Cum, B B Cattxll and B H. 

OirtWU—9 General «rrpcal opcratiaia 
Guam Homax and Jam* Pomzr—9. Nexroaurilcal 

opefatwea 

RicaMD H. OralOtT—9 Thoeadc auryety operatlcm 
G E. Hacoait —9 Oetbopwlc open tken. 


I Aim B Hmn — 9. Urolewiad operation*. 

Lnacncif F Sox, Phxxix D Woocbkdox and Uxba* 
Evmou—9 Ane-athi-oa 

Staff—a Dry done*. JL B Catthu Cancer of the coJoa 
and rectum Gin err IIoiiat- Boot rmrtlcc foe 
tnt enrin al neoralpa cordotomy for pain. Jaim Par¬ 
ra Spcnml cord tnmon Rjaiun Otxuoct Can¬ 
cer of th* bteaat Jajlu B UlCi* Tramoretbral 
reaectrra of tb* proatit II II Cum Subpbremc 
abacea* F II Lahty and Faure N Aixaki Par*- 
thyrord tnmoo 

CA1IBBIDGE Cm HOSPITAL 

Tmtiey 

H H Gumain D F Maboxxi E. J fFBarca, J J 
II limit and L D LraiDO—0 General icrpcal 

d une , e^erioea and drv IL H GaitATt Eeiolt* 
m ■orrerr of tb* iboulkr aerra future and aim 
rraft folkrwirn bum arthrophuty of loartr jaa- 
D F Huroxrv Fmctnre of pd a and bamenu- 
E J OTlans Reaulti of trxwcretijal reaecucc of 
pnatata mjaure di eetxuJum m child ill yean old 
reanlta m caae* of warn bifida T W O'BxtXR 
Traumatic fpuw and bead mfunea, demonrtratlcn of 
N-tay film* B A Gooitt and Waldo Roaaura 
Orthopedic and f factor* chaic 

E. DTnrco— Inyectam treatment for arieoaa vefn* 

and utea, pmentatwo of caiea and motion pretnre*. 

E- DcnmxT" 1 Inrectwo treatment of b jmnrib ofcU, 
demoaitranon of caae* 

nW rtdoy 

n II OniADr—9 General aurpcal c^nlnK 

Staff—9 Dry dime Haawxll MacDoiald Encepbal- 
arrapbr a* an aid to dnfooau in cexebeal Icmocbl 
F G Hurra and T E Din am ReaulU of a ccea acey 
coos opera taw*, demooatratioo of Cain R. D 
Aotwo Ciarnn lerticn F J Ltmc* Sab}ect to 
be announced later J J Uuithy Treatment prob- 
lema of bem* in a neneial boipital J W BocxXtt- 
Oral wrjrry cperataxii Vrnrua Saboemt and WrL 
Liam LoorrOA* Orthopedic and fracture dme. 
F O OTfltrr Traumatic fpfne and bead mpinei. 
democ*trahnn of \-r*r fihn* J W Rocxxtt and 
F HcLiam Fracture* of icrrn and uppar jaw 
II. Sin Arthroplaity of loaer yaw 

E J O’Bin* and L Rocxvxll— o 30 General «rrjical 
cperatioo* 

E D'Eiuco—1 Acnla t om tou of peat omen turn; ap- 
pep drrtn compbcatlnj pregnancy 

Tkmijj 

D F Htntxrrv—9 General mpcal opera taw* 

J J 1 Inner—10 jo General pijamJ operatioci Prob¬ 
lem of rupture of urethra, fracture of pdrta, fractma 
of femur 

F 0 0*Blnx—II Trarrmitar ipfoe and head fa^rrlw, 
demomtratioo of X-ray film*. 

WALTHAM HOSPITAL 

Friioy 

K. L DaNaxMAxMi, T W ILuaxa, D If oaxo J D 
Baxjcet. J W Srrx*. II Q Qajxopx, R. Colluci 
and II A. Wood— 9 Sarpod opera Licai 

R. L. DxNoiMurriCL T W lltanx*, D Mtraxo, J D 
Baxiixx, J W Sxvxa, H. Q Gallctc, R. Cotxi** 
and II. A Wood— a Dry drmci General forjery 
orthopedaa, obat etna, patbofocy etc 
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BETH ISRAEL HOSPITAL 

Monday 

Staff— 1 jo. Dry dlnlc. J Seam Prophylactic mn llga 
don against embolism from phlebitis of the Internal 
■aphenous rein, M Bloombeio The prerention of 
•car tissue by use of baudmehe. experimental and 
clinical experience*, demonstration of cases W 
LcvntBON Introperitoneal adhesion*. L Heeiun- 
SOH TrtflrfuriWH during active bleeding from peptic 
nicer. A. TmmitAN Surgical treatment of cbolecyv 
titi*. J JlEtCB Saherute pancreatitis. J Fine 
P ostoperative d at er a I on, an experimental study 

Tuttiay 

Staff—p Symposium on total thyroidectomy for chronic 
heart diseases and angina pecton*. H Bluvoatt 
Rationale of total thyroidectomy m chronic heart 
disease. J RntUAK End results of total thyroldec 
tocur In angina pectoris D David End reaulta of 
total thyroidectomy la confetti re heart fall me. IL 
BluuoaxT Indications and contra in dka tarns for 
anr g er y selection of case*. C. G Mtxte* General 
tnrgical consideration* in total thyradectomy D 
Bulm Technical considerations in total thyroldec 
toxoy DoRotht GrmoAN Postoperative para thy 
rold tetany D Davis Treatment of postoperative 
compllcatjora. J Frw* A technique for relief 0/ 
temporary bilateral recurrent nerve injury A Went 
Iran and hi Altschoie Total thyroidectomy 
motion picture demonstration demonstration of catea 

C. G Mixter and aaaociatea —t Surgical operations in 
eluding: total thyroidectomy 

T Vrdnttdaj 

C, G Mute* and associates—0 Surgical operations- 

Staff—10 30. Dry dink. D Aiixanr.x Blood changes 
In surgical conditions. Da Motaiaox Medical con 
ditkms aimulating mrglcal disease. Da. Derow Sig 
nlSranct of postoperative me in uonprotem nitrogen 
AairotD Staxb and Da. JltnuJjrra Pot toper* Uve 
renal cipprttalon C. G hi Dm* Surgery of the large 
intestine. S Caeoux and Da. Falcon Lewis 
Thyroid cBnlc experience*, demonstration of cate*. 

E. G Crabtree and associate*— 9. Dry clinic gem to 
urinary iorgery Symposium on the female bladder 
Demonstration of various factor* related to function 
in health, pregnancy and disease uie of urethrogram 
and cyttofram in diagnosis of bladder diaplacementi 
■ru-f deformities In the multiparous woman, retails of 
routine ■orrery' treatment of infectious m the ab¬ 
normal bladder 

Staff—1 Dry dlnlc C Bearbe Acute *ppendidtis be 
yood age of fifty V. J Mdcter Subject to be an¬ 
nounced. B RATATorr Comparttou on postoperative 
complications following spinal and general anesthesia 
J Fete Relation of diaphragm to the eihdencv of 
cough. L. Nason Gat badBu* Infection complicating 
laparotomy B Bask* Differential diagnosis of j*un 
dux. Da, Janxelsox Indications for ileostomy In 
ulcerative colitis- C. G Mixter Regional Deiris il 
Darios I* radical retectum for carcinoma of rectum 
the bett procedure? 

Thvrsdtj 

Staff—9. Symposium on total thyroidectomy for chronic 
heart disease and angina pectoris. IL BUTKOART 
Rationale of total thyroidectomy in chronic heart 
diteate J Riscuah End results of total thyroldec 
tomy in angina pectoris, D Da\T* End result! 


of total thyroidectomy in con get tire heart fail¬ 
ure- H BluhgaRT Indication* and contra 
indications for surgery ■election of cue*. C- G 
ilrxniR General surgical considerations in total 
thyroidectomy D Herein Technical contideiatkinj 
in total thyroidectomy Dorothy Gilugax Pott 
operative parathyroid tetany D Davis Treatment 
of poatoper*tire complication*. J Fuji Technique 
for relief of temporary bilateral recurrent nerve in¬ 
jury A. Wed-steth and M ALTsaruLE Total thy¬ 
roidectomy motion picture demonstration demon 
■tratlon of case*. 

C. G Mixn* and associate*—t Surgical operation* in 
chiding total thyroidectomy 

E. G Crabtree and aasodate*—1 Bladder surgery 
operative and dry dink. 

Fndaj 

C. G Mixter and aasodatei— 9. General surgical opera 
tion*. 

W J MtXTEi—9. Craniotomy 

Mare IL Rogers and aa*oa*te*—9 Orthopedic dry 
dink Manipulation of subdeltoid bursitis, methods 
and results dipping epiphysis, femoral neck dub 
foot, demonstration of application of plaster cast 
method of drainage of septic knee*, posterior Incision 
stenoalng tenovaginiti*, operative results Nkoia op¬ 
eration. end-results In cases of recurrent dislocation 
of ■boulder, marble bone*, repeated fracture* of femur 
fracture* of long bone* in Paget ■ disease coxnpreaaioo 
fracture* 0/ ■pine in diabetes and old age correction 
of halha valgus, temporary paralysla of touory nerve 
affecting the joint 

E. G Crabtree and associates— 3 Renal surgery 

Staff—s Sympotium on tumor* Wmxui Dahu 

Malignancy of blood forming organs. L. M Frxttv- 
liAjr and H. F FrehuIak Laryngeal caranoma, dlag 
nous and treatment presentation of case*. K. 
DavTDojt C. G Mtxrra and H F TaETOMAtr 
Breast tumors, differential diagnosis, surgical and 
radiation treatment Da. Schxe*ixger Diagnosis 
of malignancy from asatk and pleural fluids H. F 
Frudhan and R. Davtdqje Policy toward married 
aomen In regard to cardnoma of the uterine cervix. 
S A. Robbins, E. G Crabtree and G E, Prather 
Refill tumors, roentgen diagnosis, surgical treatment 
results. G E. Prattier Testicular tumors. 7 II. 
Schwartz and II. F F»eidua_v Cardnoma or the 
■kin diagnosis, motion picture demonstration of 
radium treatment 

Daffy Eikiint in Medical Res tank Laboratories 

Blood changes In surgical condition! total thyroidectomy 
for chronic heart disease renal function test* In rur 
rery demonstration of interesting and onurual "N ray 
film* surgical pathological ■pedmeni with case his¬ 
tories, photographs, etc 


LONG ISLAND HOSPITAL 

Wednesday 

R. II Motaia and T H. Petersov— 9 Fracture demoo 
Strati on 

IL R- \ nrrs—9 Neurosurgical diagnosis. 

J IL CtnxnE getav sod C. b Swa-v— 9 Urological opera 
tion*. 

A. S MacMiuax— 3 \ ray demonstration 
L B Axersov— a Pathological demonstration. 

C. D Swan R- I Sicrni and T C. Pratt —1 General 
■uryical operation*. 
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SURGERl GYNECOLOGY AND OBSTETRICS 


st Elizabeth's iiostital 


NTAVTON HOSPITAL 


Ttmtddy 

Tmetb StATrtre—9 Subtotal thynwdoctomy 

00*01 XtE 3 <AW-13 HrtlCTCftOTy 

C«A*lcs ktes-MAK—9 bapncTmpwU kyrterretoeny 
L J (VBirrs—0 T ran »u ret bra) resection of prostata 

E.irtloooAD.*—10 Repair of postmcnwoosl hernia with 
pen (octal fascia] atm*. by nubem* me 
Jam SrtUMM —10 RadicsJ operation for noerr of 
toojrw 

Trows* Bttmeata.—10 Space fu**oo 
IlDOUfcr Boland— it Ltrw irut^mi crmcal sretron 
L*u*ej*<x Lotts— 11 Total thrrotdectoraY 
Staff—1 Dry eh ax- Cuailm Xio-ha* Senelofapoo- 
Uarena ruptrrr of tb* utenr* Rtrwtnx St/ujvAjr 
l.nd-result* of bon* and Knot problem* Lau* nrer 
Loan IVwtopcrativr total tirroeiettocry for (a) *o- 
(Oti* pretoo*, (b) cacfrrtrra bemrt darut F*A»as 
P llcGurTirY I ream a-rasaes drrooostrition and 
docuwmc 0/ patbotapad »|romra 


T» sfeafcy 

Io*it* Stantctn— 0 Ihilrrr d ooy 
Crotox Kxlmam- -g CMemteOatay 
Rtmeu. Sollh at— 9 Nikou operation for recurrent of 
daloealioo of shoulder 

Lau*0*cs Locus—9 Radical opentwe, cancer at brent 
H J 0 *Bir»—10 Nephrectomy for tuberculoui Lidocy 
VVnxiAW HcDoxalo— 10 Openuoc for coerectioc of 
childbirth injury 

TirmiAA Dtaunro.—1 Kerooamrcuw of hrp joint 
If McGa*tt— 0 Removal of cartilaci from ktiea wtnL 
Exn»A*D lkwruiaa— 1 Repair of rraorait lafuinal her 
u with tonal xnpa 

llirrai Srtxuuw— r Sacro-diac arthrodesis 
Stall—1 Pry dime Tl n u vu Dotts industrial am- 
gay 1 nr. l\*i arskev Pt*eane» of tba jnD bladder 
rardica) cm ntbe refuwnj operaUcw or being ntp 
aDy unit, dtmooMrutwo of cam Plot Javtiot 
C bo4rcv»1 ita and b ee dyafuoctxw (a) with bypo- 

f itu Urv syndrome. (b) with hypoth)read rvrvirease 
liCDAtL i)d»»in 1 Up irraft in rrcuostroctina of 
foot Jenrv l aaj i Jhieaae of apken from a anrpcal 
ataadporot Tu-iua Baoomcr De ro o ca traBoo of 
aputal aw with cprrabre tc cbrp qiie, lantern Wa 
Tkmicy 

i ottrt 1 S ANTrm—q G**tJO-enteroatonry 
l*TAXr T\ mm ll 0 Nepiuretocaj 
Fiore Javtd s -9 Irtjpnaal benaolomy under local 
anaesthesia 

Extwaxd II nxjL.j-.a- 0 Gaatro-enteroatomv 
Trowas Baoorucv— o Recorntrudioo of htp jotnt 
Cxaaua Kroon*—10 Prolapsed oteros with penneml 
repair and su^ensajo 

Wojjau DerwrvAN— o feupempobac prostatectomy 
Fjtwaad O’Barrrr—to NurxVpubac cyatoatomy 
JfiCBAKL IIcOattv— ti 1 aaoaJ repair of doabla rrarr 
ren t injtu I nal bemia 

Borctacr lioiATO— 1 Tubal pUatic for atmbty 
Staff—a Dry dime Wrurur OTIallo»ui Medicine 
from a pce-operatna and poatnperatrve atandpocnL 
Bitajct WrntonjL Dtacaaaoa of dajrotwU of car 
erooraa of bladdeT Wruriw IfcDcWAto Pofynea 
ritw tM pregnancy jAwra Ltmji \nfral pbfctatja 
CDeufJicatinr [arjrnj-QCy antenatal Jcremt StAXTOWl 
IlyfWCalcemU at raioaal oe*m, J*«nc nicer drrooa 
ttrabce of Uterwtmj ckawal caaea. 


Tm*td*y 

£ D Licucaid— 9 Breaat amputatnci 
0 if iforaiaow—9 Reenoatructwc of elbow 
O. K Cooattt—9 Opera boa for fractured patefl* 

L. G. Ciurtm—p Cystotomy 
F ilaartw—0 Paatocaw anaatbeala 

D 0 Nffwot—9 m Deatnoad cyata of Lie abdomen 
R 3 Sami—9 30 Carqaoma of tba doodeagm 
G C raATimt—v jn Renal calcuhia 
N P BaACOTT—10 Strangulated kemta In tba ajed 
P 0 Vuiiu—10 Hysterectomy for fcbremi* 

0 K Coowrt—10 Tncepi rrpalr of olecraaoo/ractore 
O II iloaatstae—ro Anile fracture* 
y R ClaU— 10 Caaarean aectioo 
IL WATTtas—10 ij IntiuaoAerptloo In iafiacy 
IX 0 Wilcox— to 30 PycraJpox. 

C. D Lrore up— 0 45 Paralync deta 
R I berm—n Complete thyroadee Uaay for angina 
pectoris 

N P BiACtm—ir (Aolecystacto my 
H O. PcireiiT— 11 Location of apie-Dom rdn for \ an 
cnaa ulcrr 

Fracture lod Ortbonedic sen re*—9 Dry dude Demow- 
ftrsboe of application of piaster casts, Boetlrr teda- 
uiqtK application of Aodeisoo acfl le* tnct»n spm 
rstns trmtmcnt of fractures of the spaor, indmllna 
bynemtension, frame*, fwdets, etc Irr*truest of 
Colies fractora br Cottoo-Loder method demowtrs 
bon 0/ orw type humeral iractwa abdoctwo apbnt 
Staff—* Syrnpoamn oa obstetrics L GiAjnnxc Cli»- 
njrr Dacutsaai of nnnary tract infection m prew 
nancy Gcuaox C Phattoi Ducoasicm of k>o* kid- 
iKys in preynano f * CtJUk, il T Lado and 
G L ilA> Pre and postopenbes care of patient*. 
Roust O \ a\cx— a X ran of trsumatjc aiuQs, 

COLLI 5 P HUNTINGTON MEMORIAL IIOSTTTU. 

J/awday 

Staff—s ij Tumors and doeases 0/ bones, dry dinlc, 
I C Aca Calcnon roetaboliam fa diseases of tba 
bones Chajottmi C Sqokiu if a hams nt turnon of 
bone Rit»AXD Dataer* Radioio*^cal riiaffarraa of 
boot tnmoea aad certain rare forma of aietetal dresses 
C. C raawcor Tba pboapbataae drtnauoatioo in 
bone tumon aad ale lets! daeaaes 
Groacs A. Lcla>d aad J \ ifnoa—1 ij Cardvma 
of tbe ermi 

tTWanda y 

Staff—a ij. Carcroocna of tbe oral naKuta mcaibrane, dry 
dime CuAiwrwj C Srmaaai Cbo*ce of treatment 
In tbe tadmdoal caae. C C Lturo Read ts of treat 
ment of cancer 0/ bp. GiurrtrT'W TAiLoa Cara 
ooma of tbe mouth U tbe female Rkuasp Pixura 
Rad a two trestment of oral cancer Casaxa P. Hdr- 
xoa PnmbyUda of cancer of tbe month Soima 
Srrams Electrical correnta between fllinjri of dd 
lersnt metals as an etiological factor in kucoplabia 
aad cancer <4 tbw awwtb. 

CuAwnxo C, Srvwo*.*, Gauranr W Tatlo* and Rica 
a»d Danata—strj Cancrr of tba breast 

itA*s.\aaracTTS memorial nosrrrvL 

D*dy 

Staff—9 Opera ties chaw*. 

Staff—a. Dry cfinlcs. 
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PALMER MEMORIAL HOSPITAL 
Tuesday 

Staff—9 Treatment of malignant disease (nrlnHIng nr 
gery electrosorgery and radium Implantation opera 
tlvedfaic. 

Staff—j Pry dfnic* G A- Lelvxd Carcinoma of cer 
viz. Fletche* Colby Urinary tract complication* 
from carcinoma of the cealx. L. S McKrmuct 
Interstitial radiation for artmomi of the breast. R. 
II. Darairi Irradiation of the ovary in cancer of the 
breast Gcoaoc G Smith Diversion of the ummry 
itnao. Jons Hodosox Relief of pain in maLign*nt 
dbeaac- 

Wtdntsday 

Staff—9, Treatment of malignant disease including *ur 
gery electros urgtry and radium implantation, opera 
tire clinic 

Thursday 

Stiff—1 Dry clinic*, D F Jo'erj Surgical management 
of carcinoma of the rectum, L. S McKrmuC*. Fac 
ton favoring early diagnosis of cancer of the colon, 
principle* of treatment. R, H. Sweet Polyposis of 
the colon. Snraug W akseh Pathological ispects of 
rectal polypi. Wyman RiaiUMot Blood dyicraiiAi 
after gastrectomy and short-circuiting operations 00 
the intestinal tract. 

Friday 

Staff—9. Treatment of malignant disease including hit 
gery electrosurgery and radium Implantation opera 
tire dink. 

NEW ENGLAND HOSPITAL FOR WOMEN 
AND CHILDREN 
Tutsdov 

Staff—9. Surgical operation*. 

Staff—1 Dry dlnic Carcinoma of fundu* In young woman 
treated for amenorrhea with antultrin-S fibrosarcoma 
of liver in «hr year old child cardnoma of kidney with 
metastasis In three year old child unusual pa tho logical 
specimen* with case historic* 

]Ved*tsd*j 

Staff—9 Surgical operations. 

Staff—9 Obatetrical analgesia demonstration of cases 

ward rounds prenatal dink; parent-teaching clink. 
Thursday 

Stiff—9. Surgical operations. 

Staff—9 Orthopedic operation* demonstration of unusual 
case of fractured pelvis, 

Muiam Eattot— 9 Familial muscular dystrophy 
Friday 

Staff—9. Surgical operatic ns. 

STATE PRISON COLONA 

Day l» bt anntunetd 

HiLBEaT Day Practice of medicine in a modern correc 

__ tioca] institution. 

Weltsio Biooianao Psychiatric approach to prison 
medicine. 

hour R. GaAio, Unusual Incidence of peptic ulcer In 
a prison population 

Groicr IL Lvcues. Minor surgical injuries In a protected 
population. 

Gtoicr. Rotttblatt Dental conditions causing peraan- 
ality - change*. 


FREE HOSPITAL FOR WOMEN 
Tuesday 

F A. Pembeitov G \ Smith and S C. Graves— 0 
Operative and dry dhuc Carcinoma of cervix uteri 
treatment and results; prevention dagnosa of early 
cases, relation to cervicitis and Its treatment compli¬ 
cations of radium treatment, relief of pain cardnoma 
of fundus uteri. treatment and results, classification 
other tumor* of uteru*—fibroids, aderwmyoma. 

Wednesday 

F A. Pemberton G V Smith and Paul A ounce—9 
Operative and dry cDmc Tumors of the ovary diag¬ 
nosis, treatment and resolta. Cyat adenoma, granulosa 
cell tumor Brenner tumor teratoma endomet riosis , 
diagnosis and treatment, tumors of tubes, round Hga 
merit* and vagina 

Thursday 

G V Smith and Johx Rock —9 Operative and dry dime 
Sterility diagnosis treatment and results men or 
riugia and metrorrhagia, diagnosis, treatment and 
results endocrine research dysmenorrhea 

Friday 

r A. PnuinrroT E B Sheehan and S C. Graves —9 
Operative and dry dnuc Prolapse, procidentia com 
plete tear of perineum verico- and rectovaginal fata 
L» kraurosis vulvas, carcinoma vulvas trichomonas 
ngmak tumor* of breast, value of X ray treatment. 


NEW ENGLAND BAPTIST HOSPITAL 
Tuesday 

Halsey B Lode*— 9 Operative clinic. 

Staff—9 Dry cBmcs Halsey B Lodes Portal throm 
boss, ulcerative colitis gall stones, pancreatitis a tw¬ 
ine fibroid*. A. A Hornor Ulcerative colitis. Rob 
zrt L. DeNoemanhh and Delos J HarrnjL Blood 
transfusion In obstetrics management of borderline 
obstetrical case* arucsthesa and analgesia in obstet 
rlc* prevention of eclampsia. 

Thursday 

F H- Lahet H. M Cum, R, B Cattell and R. H. 
OvmroLT—9 General surgery operative dink. 

Gilbert IIoieax and James Popveh— 9. Neurosurgical 
operations. 

O E. Hacoatt —9. Orthopedic surgery 

Tames B Hices— 9 Urological *urgery 

Lincoln F She, Philip D Woodbridoe and Urban 
Eveesoix— 9 Amntheiia. 


BOSTON LATXG-IN HOSPITAL 
Tuesday and Thursday 

Frederick C- I*\tng and aiaodatea—9. Obstetrical oper 
arions demonstrations of premature nursery, X-ray 
department, research laboratories and hospital wards. 

Frederick C- la VINO and associates—1 Dry clink Fetal 
roentgenometry* anaania In pregnancy* treatment of 
heart disease In pregnancy* treatment of diabetes In 
pregnancy- management of neglected case* 0/ eephalo- 
pelvic disproportion treatment of placenta pnrrvi* 
separation of the symphyri* pubis, kidney function 
tesiJ In pregnancy clasvficatioa of the afbaminark 
and hypertensive coodlLtons In pregnancy- facto** 
which make for viability fa premature Infanta 
erythroblastosis fetalis barbiturate* and other anal¬ 
gesic drug* in labor 
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ROBERT B BRIGHAM HOSPITAL 


PONDVTLLE STATE CANCER HOSPITAL 


iltmdty 

L M SttAX —* CLunficattw of types of arthritis 
L T 6WAOaandJ Run**—J Treatment ud orthopedic 
p-n_*apiea involved in *rtlintr» 


EVANGELINE BOOTII MATERNTTA HOSPITAL 


0 'eixttdrj 

A K Pam, H S Fmn, W ] McDasrato, W 0 
Btxux J Howvra, D Goldtaju A A Lrn, J J 
Co-tway H B\( n S Oaooon and R T Pmun 
OyncciAyoi opmuaru and obetetncal pro- 


Sttfl—L A by dcroonat n Lina, charts, 

afnUta of tha obaUtnotl apenence of tie Booth 
Hotpuxi Maternal mortality factors mpormhie for 
the d ecu tun* rate at tba Booth HcnpitaJ the bleedin* 
cur*, atatwtica, tmna^rnOTt and raautt* obatetncal 
•epau amaena, aaalfroa and anratham in labor 
moJU/nwi the rtand potn t of aafrty e&ctency effects 
oo opawii laodeoci Cesarean aectaon, inadeoca, 
tndkabanj and mortality Io ann a oi prr*cancy 
tre atm ent mrtbodi and rraulti over a fourteen year 
panod “debunkm* peHimrtry heart diaeas* eota- 
nJicated bv pregnancy. frtaj mortality analysis of 
roar hundred raxr, patnaJo*y 


INDUSTRIAL SURGERY 


11 

G W Moan tji St Jamea \Ttwr*)—p, 
rtmniaj 

Wn-tJAir Dola.s ( to Milk Street)—9 
Frtdty 

J U. SWEtU (ado Tremoot ^treat)—15 
I) Ltj* 3* and B Gotnrt (*(5 Stata Streat)—9. 


Tt*Uij—j fjm 

Eajurr If. DU-AJffi Masmdntaetts cancer program 
Htwt Jacuorc Ja Some aipects of mahfnaat lyra- 


H K T*wr*»—1. Quoad analysis of arthnt* with 
reference to daawficatte and treatment 
P D Wtlscw andS. Roaotxa—j Dwc m ^oa of opotirTt 
procedar**, decani tra t t oo of end-reaolt* 

7 

L hi Srtu—* Clawa&atJOD of types of arthritis 
L T Swaar and J Kcmrw- j Treatment aad «th>^K»iic 
pnnopkt in olved in aitbntw 
Tknitj 

H K TsKatrsCnf—a. Clinical ana leak cf arthntia with 
refertoc* to dasarfraboo and treatmact 
p D Wtucn and S Rdinn—1 Drtenswon 0/operatfe* 
procedure*, demonstration of end-rraaits 


To* V Mxrc*. OranAn tarnon 

Lawonow Pa**o*e*. Treatment of cancer of the Carrfa by 
X-t*y followed by radium 

Root* Gum Cancer of tba proatate with rnetaataae*. 
CuuaLcou Cancer of tta pefli*. 


Friday —J F*- 

CiomiT Taruit. BiAnrra ceadks In cancer of breath 

Ho*ano Rncnj Chronic cystic mastitis 

Rrc ua n Duau X-ray to tha dwjooan of (*atro- 

mttstiru) e»ne>r 

Srmm Waxuor Cbaores a tumor dame ngud by 


MASSAC HU S E TTS WOMEN’S HOSPITAL 


n*rtigj 

HiwitT Hcrronm—9. Panhyaterectomy 
STxna* Rd*hwcim —9 n**dc bparotncny 
Wttuau A T\ am, J« —9 Laparotomy 
Rjmetald Ma*o*»oy—9. Tranrreraa cendcal Cawaroan 

RcrtrrL Masoy— 9 Thyrofdectoiny 
Stall—1 Dry chmc Cimn H Ltaiua Endocrine 
atanhtr, end-roc) ta Donaip MaOutar* ProUema 
of atenlJty Caartucj P Pamrta Corqrenitai obtu¬ 
rator dtaiocatioc of njjht htp causes of aha matte of 
boo*. J Sctwuer Rpojtrr PatboJofficaJ *p*an»atts. 


CHELSEA MEMORIAL HOSPITAL 


TtesAry 

Stafl—p Dry cHarc Caxar ri p Sbudcw Septa: abor 
tiocs Lunraiiur H Rocr^sii Perforated du¬ 
odenal uter Geoao* \ Hull Acnt* appemhatts 
with pentoaur* SrLVtrrrx B Kiuxr Caoaes of 
d*ath in proatatua 
Stall—a Genera) wirpcaJ operation* 

Stall—s Dry dime Gojkjctt Houn» AbdoonnM 
trauma 0 Srmrcw Juyc* \ oJLttjnn'a codtrac 
ture Aixunnu p AiTvrt Epiphyaeal aepafat** 
of the radios Joaw S Hopo*crr Fracture* <jf th* 
sknD DtacoswoQ by I ranici J Cortot 


CAMBRIDGE HOSPITAL 


C-\RNE\ HOSPITAL 


TmsAi y 

Staff—9 Genera) mrilcaJ dnuc. 

Staff—* General anrfery dry cHruc 
JTtdmetd j» 

T W S*\*a and aaanrlafes—9 Tractor* chore. 
V H Xauwjuy— 9. Correctiee fracture chore. 
Staff—» rractaraa, dry cbmc 


Duly 

T B. Lotto and asaomtes—9 General aoriocal operatroc*. 
L. E- Pwa-mrf and «a*oci*te»—9 Gynecoio^tcal and 

obstetrical operations 

w R lUcAtmum and associate*—9. Grtbop*ijc 

eperatwe* 

R. A Gum and aaaodatea—p ITroIojical cpentiooa. 
Staff—* tj Dtj Hmiri 


SVIOIES ARLINGTON HOSTITAL 

Traaduy 

f J Contca—9. Boo* and kant ara*ery 
A. L. Bam—9 Tomer of tha aptnoJ cord aheadder 
arthrodesfi. 

0 P Towijt—9 General aar*ery 
S. G. Jen, a—p \ ofkmann 1 * parilyvi 
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SURGERY OF THE EAR, NOSE AND THROAT 


MONDAY 

H. Da. vii. H. A. Diutihue md M H Luarc—Harvard 
Medkal School, Bldg C—3 Phyiiok>gkal experiments 
on tie bearing of anlmali with tie technique fint re¬ 
ported by Wever and Bray, report of tie pathological 
conditions formd In animals with abnormal hearing 
demonstrating technique and apparatus rued physio¬ 
logical experiment conducted on animal with the ap¬ 
paratus used, demonstrating- (r) auditory response 
obtained from the cochlea Itskf (1) auditory response 
from the cochlear nerve and ita vanoos gang bon cen 
ten In the raldbralo (3) auditory response as obtained 
from the cortex of the animal In the temporal lobe (4) 
the effect of anaeitbetlci oc these electrical responses 
(5) democatratian erf masking of tone* In the cochlea 

F E. Gailano —Harvard Medical School, Bldg B Dem 
onatratloei of hlxtorlcal Instrument*. 


TUESDA\ 

Staff—Massachusetts Eye and Ear Infirmary —9 Opera 
boos and demonstration of cases 
Waite* B Hoovq—N ew England Deaconess Hospital— 
9 Osteoma of sinuses laryngeal and tracheal compii 
cations of thyroid surgery lingual tonsils and lateral 
bands of pharyngeal lymphoid tissue syndrome of 
anemia, rlosaitu and dvsnhasia. 

J W Rocrrrr and T E Dwaw—C ambridge City Hos¬ 
pital—9. Tonsillectomies with gas-oxygen anesthesia 
presentation of cases of lateral sinus thrombosis 
F G Marraat and a updates—Carney Hospital —9 
Operation and demonstration of cases. 

WeluahT Haixt—S t. Elisabeths Hospital—11 Opera 
tkra for correction of dislocation of nasal septum. 

H. P Moon—Harvard Medical School, Bldg B—* 
Exhibition of anatomical casts demonstrating the 
anatomy of the nose and throat d rsordo n of teaching 
methods demonstration on the cadaver of the sub- 
ms riTlai y approach for deep pus in the neck. P E 
MrLTir* and M II. Luaia Exhibition of sp ecimens 
iff ultra tog the anatomy of the ear 
Staff—Beth Israel Hospital—* L M Faeeduax Ex 
periences with vocal cord paralysis in thyroidectomy 
D J Fnrr. Technique for relief of bilateral recurrent 
nerve injury Chaalts Gem* Studies on galvanism 
In vestibular tut* . L. M Fxeedmax Jugular pane 
tore in m«gtr4 HIH« S Clint Tuberculous laryngitis 
sad its treatment S Gaajtn Treatment of m a l ig 
nant tumors of the upper respiratory tract L. M 
Fatoi haw Broocboscoplc studies 
F E. Gab LAKH—Harvard hied leal School, Bldg B Dem¬ 
onstration of historical instruments 


WEDNESDAY 

Staff—Massachusetts Eye and Ear Infirmary—9- Opera 
tkxu and demonstration of cases 

Waltts B Hoovn—New England Deaconess Hospital 
9- Operations 

H ax XT J IwoLTS and associates—Boston Dispensary—9 
Dry dinic. Louis WouaaN Bronchoscopy In ths tq> 
right position as an out-patient procedure A- I 
Cokik F S Dl*iha* aad FsAKOS Steen An im¬ 
proved method of skin testing In allergic disturbances 
of nose and throat 


Staff—Children ■ Hospital— 9. Ltmaw Richaeds Acute 
laryngo-tracheo bronchitis Madeicx Evaxs BDat 
era! jugular ligation and its neurological complications. 
Philip Myszl. Cerebral abscess. Chesttz Mills 
Sinusitis JosiahE Quutct Radical mastoid opera 
tian Chaxixs Allman Unusual foreign bodies. Elmez 
Grujjpp: Complications In simple mastoidectomy 
Saitoh, Cun Cases of sinus thrombosis. 

r G Mixittth and asndates—Carney Hospital —9 
Opera tons and demonstration of cases. 

John Bunn—St Elisabeth s Boapltal—11 Radical sinus 
operation under nerve block. 

F E Gazlakd —Harvard Medical School, Bldg B Dem 
onstratson of historical instruments. 


THURSDAY 

Staff—Massachusetts Eye and Ear Infirmary—9 Opera 
tons and demonstration of cases. 

W alteb B Hoovib —New England Baptist Hospital— 9 
Operations. 

E J Butlte and C H Allman —Cambridge Hospital—9 
Operative and dry dinic Hematogenous Infection of 
lest mastoid with extradural abscess In a nine months 
old child, pneumococcus type HI meningitis with 
labyrinthitis, demonstration of case. 

F G Mixitt.x and associates—Carney Hospital—9 Op¬ 
erations and demonstration of casea. 

C Fa carat—Faulkner Hospital—rr Operations and 
demonstration of cases. 

William T Haliy —St Elisabeth s Hospital— 1 r Radi¬ 
cal operation for maxillary antrum 

John Buxnh —St EHxabeth s Hospital— n Radical mas¬ 
toid operation 

F E Gas land —Harvard Medical School Bldg B Dem 
onxtration of historical instruments 


FRIDAY 

Staff—Massachusetts Eye and Ear Infirmary—9. Opera 
tions and demonstration of cases 

Waltkx B Hooyzb —New England Deaconess Hospital— 
9 Ope ratio na 

T G Menitzr and associates—Carney Hospital— 9. Op¬ 
erations «nH demonstration of cases. 

Staff—Massachusetts Eye and Ear Infirmary—1 Dry 
dime H P Cahill The present status of hram 
abscess from the standpoint of the otologist. P E. 
Meltzze A twelve year summary of cases of lateral 
ilnua thrombosis at the Infirmary P Mvart A ten 
year review of cases of labyrinthitis at the Infirmary 
D C. Smyth Chest cases requiring bronchoscopy, 
lantern slide demonstration A S MacMillan ana 
D C, Surra The acces s ory tbmses from the stand 

C t of the roentgenologist and the clinician. A. S 
iMillan Petroiltis from the X-ray standpoint 
G H. Porarza. Result of the Mosher Toti tear sac 
operation M H Luue Histological slides showing 
the pathological condition of the internal ear E. \V 
Heehaw Radium and X-ray treatment of cancer of 
the larynx. H. P II ora at Notes on cesophageal 
cases F E. Gaeland Surgery of the rubmaiillary 
gland. C. G Pace Fungi In tracheal and bronchial 
mucous. G L- Tobet, Ja. The Tobey Ayer test. 

F E. Gaeland —Harvard Medical School, Bldg B Dem¬ 
onstration of historical instruments. 
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t+B 


b*jt t* U lunwK 

Iiwklla D Em—New IlnaUml Ilcsptt*] for Women 
and Chi Him The cob of a erta uuodma m U»- 
•BectnerLies 
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THE BEHAVIOR OF TRANSPLANTED BONE 

A Clinical Consideration 1 

MAXWELL HARBIN MD F\Cb \vd K E LIBER, M D Clivilaxd Ohio 

I T is the purpose of this paper to discuss section and transplantation of periosteum re 
briefly tJie theories and facts regarding moved under aseptic conditions with careful 
the behavior of various types of bone technique 
grafts, to suggest that certain ideas which Since Ollier s report, much work has been 
have seemed contradictory are reconcilable done on bone growth It is not the purpose of 
Clinical evidence of the latter is presented to- this paper to review this work in its entirety 
gether with a short consideration of the tech It will suffice to mention, briefly, work perti 
mque of bone grafting nent to the question of bone transplantation 

Successful results following the transplants including m this category the various types of 
tion of living tissue have been well established bone grafts 

Better and simpler methods for handling such The circulation is a very important factor 
tissues are even now being perfected The Johnson, by his thorough investigation, has 
future promises much This is especially true shown what part is played by each of the three 
m the field of reconstructive bone surgery nutrient systems of the long bones His con 
Other first gave definite evidence upon which elusions are that the nutrient vessels which 
much of our present day technique is based supply the medulla and inner half of the cor 
The rtle which the periosteum plays in bone tex enhance active repair in the absence of the 
formation Vas carefully worked out by him two other systems The metaphyseal system 
and today stands, disputed but not disproved supplying the same areas affords slower, but 
His belief that homogeneous periosteal trans- complete repair in the absence of the two 
plants do regenerate bone is upheld by Ax other systems This is noticeably marked at 
hausen, Lexer, Mayer and W ehn er Mock and the mid shaft The periosteal system nour 
others. On the other side of the question lshmg the periosteum and outer half of the 
stand Mace wen Dorrance Ely and others cortex does not establish a collateral supply in 
It is their contention that pure periosteal the medulla under 4 weeks and in the absence 
transplants do not regenerate bone, and that of the two other systems produces poor healing 
when seemingly successful results have been of cortical defects. Regarding the shaft as a 
obtained it has been because bits of cortex and whole bone regeneration depends upon a 
cambium layer have been removed with the blood supply from the systems in the order 
periosteum Be that as it may, it is of prncti mentioned 

cal importance to know that we can expect Axhausen reports several cases of ischaemic 
bone regeneration following subperiosteal re bone necrosis and throws considerable doubt 

‘Free ti. Drr-« of Ortkop*Sc S«r**i> of tW L.k«LW FWt*l .ad tkf V\ rUrrm Covrnftr W Mnto* 
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on the tetching that bone is not susceptible to 
infarction Morton and Stab Ins have shown 
that a partial block in the veins of an ex 
tremity in which there is a fractore seems to 
cause delayed union They found this also 
held true for resection Pollock BlaisdeD 
and McKenney state that a bone graft will 
live only if it is quickly surrounded by well 
vasculamed connective tissue. Bancroft also 
believe* that a successful graft depends upon 
the ease with which a blood supply is estab¬ 
lished We can scarcely overlook the fact 
that success or failure in plastic bone sur 
gery depends upon a good blood supply to 
both bone and soft tissue surrounding bone 
It would also seem that rupture of the nutri 
ent artery did not necessarily mean failure 
of union 

Next it is well to consider the various bone 
elements and their functions in bone regenera 
tion Haas has shown that the increase in 
bone length is entire!) dependent on the mul 
ttpiication of cartilage ceils of the epiphyseal 
cartilage plate and is not aided by interstitial 
proliferation and also that the increase in 
thickness is due to deposition of new bone from 
periosteum 

The rdle of the periosteum has been dis¬ 
cussed but in addition to the question of its 
power to regenerate bone per st tUs covering 
has other functions. Mock believes that the 
periosteum together with the endosteum, 
contains the chief factor* for osteogenesis 
Ely has shown that osseous union is good pro¬ 
vided the periosteum is intact that with com 
pi etc division of the periosteum, non-union 
results and that if the periosteum is sht long! 
tudinally in several places there may or may 
not be union From this he concludes that 
the periosteum probably protects the enclosed 
hemorrhage and granulation tissue that it 
has no bone forming function and that bone 
is not built out of it Mock has demonstrated 
that the more completely surrounded the site 
of fracture by periosteum the quicker and 
stronger the union 

The cambium layer Is of striking Importance 
as bone regeneration usually takes place in its 
presence. This has been well pointed out by 
Mayer and Wehner Brooks Fhemliter Thai 
h lmer and Hal deman This Is found to be 


true whether it Is attached to periosteal or 
cortical transplants 

Can transplanted cortex be expected to 
regenerate bone, and If bo must it be living 
tissue? In either case It furnishes a good in 
ternal splint. Lexer found that living bone 
was preferable to dead bone He states that 
be his never failed to gain a su cce ssful trans¬ 
plant if the transplanted living bone was at 
tached to its periosteum Haas Ely Sutton 
and Pollock have shown that transplanted 
boiled bone doe* not live or stimulate new 
bone formation. Mayer and Wehner have 
been able to secure new bone production from 
periosteal free transplant* tilt they believe 
that It was owing to the fact that the cambium 
conld not be stripped from the cortex nor 
could the osteoblasts be removed from the 
marrow or the havendan canals Bancroft, 
Ely and Janewaj are of the opinion that all 
grafts die and act only as a framework upon 
which new bone is formed It Is Impossible 
at present to condnde definitely whether or 
not living cortex produces new bone. We do 
have evidence that the endosteal cells lining 
the haversian canal* have tome function in 
bone formation This was pointed out by 
Brooks and has been mentioned 

The report* ofjohn*on Brooks Mayer and 
Wehner Mock, Ely and Campbell lead to the 
conclusion that endosteum forms callus. U r e 
have been unable to find anj experimental evi 
deuce pointing to regeneration of bone from 
transplanted endosteum alone 

Marrow doe* play some part in contributing 
endosteal cell* for hone production. McGaw 
and Harbin have just finished a series of trans¬ 
plants of bone marrow In dogi. They found 
that extraperiosteal defects, produced iurgl 
cally In the fibula, are completely bridged by 
bone following the transplantation of caret 
tings from the marrow cavity of the tibia. 
Moat worker* advise using an entire bone 
segment for Inlay grafts. Including marrow 
Lexer finds It advantageous to remove It in 
the transplantation of complete segments 
of tubular bone 

The question of whether or not a bone graft 
lives Is .till much debated There are good 
arguments on each side Laden Frankenstein 
Pakopilo Lobenhoffer Lexer and Ax hausen 
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bold that the bony part of the transplant 
becomes absorbed, the periosteum survives 
and lays down new bone, Baschkirzew and 
Petrow, on the basis of animal expenmen 
tahon and dim cal cases, condude that it is 
not necessary to indude penosteum in the 
transplant m order to obtain new bone 
Mayer and Wehner state that the alread} 
mature bone cells do not show proliferation 
Aihausen, Brooks Haas Phemister am! 
Thalhimcr maintain that a free bone trans 
plant is a source of regeneration of bone and 
not merely a skeleton upon which bone is 
formed 

Bancroft holds that transplants per se d > 
not live but act as a framework and help to 
establish “a favorable chemical state £I\ 
and Janeway are also of this opinion 

And so we may look to either side of man\ 
questions From a surgical standpoint it has 
been amply demonstrated that bone defects 
can be repaired by transplanting or grafting 
periosteum osteum and penosteum, osteum 
and endosteum, complete sections to indude 
all layers, complete bone segments and even 
entire joints With this we can proceed to a 
consideration of types of grafts and mdications 
for their use believing that the cases to be rc 
ported indicate that homo transplants of any 
of the bone elements live as such Further, it 
is our feeling that much evidence regarding 
the behavior of bone transplants which has 
seemed contradictory Is consistent This 
statement is based upon our impression that 
there are several ways in which bone may be 
have and that the reparative process may not 
always be the same 

It is our opinion that metal plates should be 
discarded m favor of living bone grafts in all 
fractures in which solution of continuity can 
not be maintained without the aid of an inter 
nsl splint We will consider the full thickness 
mlay the cortical onlay, the osteoperiosteal, 
the medullary, the sliding and the massive 
transplant grafts (Fig r) 

The first two are probably of equal value 
Both contain all bone elements and provide 
adequate internal splinting The onlay graft 
tas the advantage of incorporating only living 
tissues in the repair as the graft is secured 
^th autogenous bone pegs. The inlay graft 
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affords a stronger splint but requires careful 
fitting and should be secured into a carefully 
prepared bed with braided silk ligatures. 

The osteoperiosteal graft may be used in 
fractures not requiring an internal splint We 
report its use as a method to increase the 
thickness of transplanted bone 
The medullary graft Is to be condemned as 
it is m direct opposition to normal bone physi 
ology and its use more often results in failure 
than m success 

The sliding graft is good and can always be 
used m fractures in which sufficient bone 
length is present to permit a graft of adequate 
length to be cut It is valuable because only 
one operative field is necessary It avoids the 
danger of cross contamination 

Massive transplants are of value in rcplac 
ing bone which has been resected The pro¬ 
cedure is usually earned out In two stages in 
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r'n Cue Pre-operaLrve film ebcrnatjon it the rod* of the fragment* 

Ftg 3 C«*e Film tiken 7 mumtlu following tran*pl*nt*tjc«i ol lit* in trained ulbtry 
graft uxl > «tHl» foflovm* 1U fracture P*rt«J abirpOoe ol the graft and marled atrophy 
of the fragrornti rt wrfl thown 

Fig 4 Cue 1 Thnre mouth* foflowfeg traraplantaticm ol tie mhy graft The graft 
tppean table Thera a good raljua fomratjon 
rig 5 Caae 1 Fira raantha fofkramg tranaplanutwo of the inlay graft TV defect haa 
been cranpirtely bndged by btme Thett u no evidence of abaorpOon of the graft 


an effort to maintain at all tuna an adequate 
blood supply for the transplanted fragment 
The material In the following protocols cov 
era each type of graft It is alao of Interest 
because it thowa aomething of the behavior 
of transplanted bone even in the pretence of 
infection 

PROTOCOLS 

Ciui A white malt, 57 veara old, was admitted 
to the I-ikeude Hcapital July 5 103* with an on* 
united fracture at the ranctxm of tV upper and 
nnddlc third* of the right humeral The fracture 
had been rastalned In December 1531 Goaed re 
duction waj earned out m another boapftaJ Dnton 
did not take place, and an open reduction »u done 
at the hum boapital in Marti 1531 At that tune 
about 3 5 centimeter* of bone was resected After 4 
meet hi there was do union. 

The past and firmly hiitory were unimportant 
The patient a a* weD developed and nourished 
TV general phyifcal evaminatioo waj not impor 
tint. Tbe right arm showed moderate 1 trophy but 
aemation wil fcuUct There wai 3 centimeters 
shortening The ends of the two fragment* were 


palpable and a falie joint aaj present Tbe ex* mini, 
tioo of tbe blood and urine 111 normaL The Was- 
termann motion « a* negative Tbe blood raid am 
»un o mlTl tgramj per cent A. ray film* ibowed an 
a nuni ted fra ct ore with no calhta formation and sep¬ 
aration of 1 centimeter (Fig 1) 

On July 6 1931 an open reduction a aa carried onL 
The fnrtshra made over tbe Inner border of tbe del¬ 
toid muscle, an carried down to the bone The 
end* of the VTpnfd fragment* a ere covered with a 
cartilaginous cap and were densely ebumated. Soi 
rounding the fslse Joint was a membranous aac 
dmilu to synovium, filled with fluid. TV end* of 
tV fragment* acre freshened and tbe medullar) 
cavity entered A full thick new graft 9 by 1 3 ccati- 
meteri a a* removed from the titaa and placed within 
the medullary canal ho atnm were placed TV 
remade* and akin were then doaed In two la)era. 
TV arm wwj immobilized In a plaster shoulder tpxs. 
A ray film* ihov ed tbe fragment* to V In good con¬ 
dition. TV a ound* healed #er prim*m and th* p* 
tient was diacVrged on the thirteenth poatoperatrve 
day 

TV epics wa* removed after 4 mouth* and physl 
cal therapy wm* started A ray film* showed only 
illght call q 1 forma tioo and aom* abaoipdon ol the 
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maduliary booe ni tbo placed m the medullary 
■ran.l (According to the method described b> 
Campbell ud HmdCTion ) Tbe leg «i immobilized 
m piaster At operation the left Ltd* »u found to 
be atropiuc There »n do ciilu* Fibroua nmon 
edited X-ray film* showed good poeJboo folio*in* 
operation (Fig 7) The wound* hrakd and the child 
Tit dbdarted after 9 d*y» 

On Mij it igztj, Uni child fefl ind fractured the 
right tibia Sbe * u again brought to tbe Lakeude 
Ffoapilil Thfi fracture mi reduced and the child 
nu <pii ditchirfed At Urn time there »u both 
dim oil *1x1 \ ray evidence of good union In tbe left 

tibia 

On Jane ;8 iqj j \-ri) exarauiatton aboard both 
frzeture* complete!) united (Fig 8) Function in 
both leg* wu normal There wu abort eobg of z 
centimeter! In tbe left leg 

Cut 3 A ig year old white ferrule entered the 
Lakentk Haipital 00 April zz 1031 with i flail right 
arm In 1914 tbe bid injured the right arm and 
tbe booe bid become infected The upper portion 
of tbe humerui trni resected (Thi* treatment bid 
been aimed ogt in \ »enni ind te did not obtim In 
forma boo concern tug tbe detmlj) Tbe put hutoey 
ind the family hator> were nwmportant 

On examination the finding*of interest were hnuted 
to tbe right upper extremity There wu coouderable 
• trophy of the part Sexeral linear Rirgleal tan 
were present The iboulder joint wu Sul The 
upper end of tbe bumerui could be palpated 4 3 centi¬ 
met era below tbe iboulder Tbe unae and blood 
itudiet were normal \ raj examination thawed tbe 
humerui to end m a tapered point (Fig g) The en¬ 
tire booe wu reduced m arcumference end flattened 
in the an tfflgxwt error diameter Tbe bone wu *der 
otic 

On April 14 iqji the upper 11 centnoetera of the 
nght fibula wu transplanted Scar tiasoc wu re 
moved from the upper 11 centimeter* of tbe bumerui 
and tbe proximal 1 j centimeter! of tbe bane w u re 
moved The porta-tor portion of tbe bone wu ru¬ 
mored for a antince of 3 cen timet era exposing tbe 
medullary canal Compact bone wu then cut from 
th* distal 8 cen timet era of the fibula r trawplant Tbe 
head wu placed in the jlewad cavity and secured by 
suturing the icar Uiaue around it Die freshened 
booe aarfact* were approximated and *ecured by 
braided elk *uture* threaded through perforation* 
Care wu taken to approximate tbe periostea m Soft 
tmoe dorure wu earned <xit after tba oaual fit hum 
The arm wu lmmotnhxed fn a *{aca m 40 de g r ee* 
abduction \-rar filmi ibowed tbe ponticc to b# 
excellent (Fnj 10; Tbe patient wu discharged 00 
the twenty first port operative day with the wound 
bealed. 

Firm union resulted and ahe obtained a fair degrrw 
of fund km In March, 1931 while Ironing and using 
thU atm, tbe patient fractured the right hnmerui 
but ibr dkl not report to our dink until April s, 1031 
At thi* dm* X-tay eu mbatlon »how ed a cocmnnu ted 
fractura throegh the trampfanted fibula about 4 


centlmctera from Its tnaertkm into tbe humerui (Fig 
u) The arm wu Immobilized Nothing further 
wu done u wc wiahed to observx whether call in 
formation or abaorptloa would follow She again 
entered tbe borpxtaj on May zo, iojz Tbe X rev 
(bowed abaorptloa and do caHira formation. On 
Alaj zi 1931 two cat coperioa teal graft 1 were re¬ 
moved from the left tibta and aecured over the afte of 
fractura with bo o chromic catgut future* bed 
around the bone Several nnaB booe chip* w ere alao 
placed between the eodi 0/ the fragment* The arm 
wu Immobilized w a planter apica abducted 33 
degree* 

At operation u woo u the periotteum over the 
transplanted fibula wu Indaed and derated, there 
wu conilderable oozing uj prating it to be well vajh 
culamed Bleeding took place from tbe end* of the 
fragment* u well Following this procedure \ ray 
examination fhowed good aTinement On July j 
igjz there wu good callui formation but 00 union 
The patient wu chachargcd on tbe curt) third port 
operative day On hlaj 11 1033 roentgenogram* 
ibowed good union (Tig rz) The patient wu uring 
tbe arm and tbe total range of motion wu 50per cent 
of normal 

CaiI 4 A whit• male, aged 43 >eara, entered the 
Lakeside Hoaprul on January 6, 1933 with an un- 
amt ed fracture of the left tibia In September 1031 
he sustained a compound fracture of both booe* In 
both lower extrcrmbe* Clowcd reduction resulted In 
on wo however there wu overijpjang of the frag 
menu in tbe left leg Tbe bone* were wrgicalfy 
fractured and react Non-union resulted 

Tba part and family W*tor> won not Important. 
Die general pbrtlcal elimination wn not cl note 
The left leg wu z centimeter* longer than the right 
with acme atrophy of tbo calf and thigh Fa lac mo¬ 
tion wu preaent Tbe lower fragment wu poate 
nor Laboratory finding* were normal. \-ri) film* 
revealed that there wu an oblique fracture at the 
junction of the middle and lower thirds of the tibia 
with considerable callu* about the prod mil frag 
ment (Fig 13) Also, there wu a comminuted 
fracture of the fibala 

On January 7 1933 an opera boo utilizing a abdiog 
bone graft wu earned out Fibnxtt onion wu pres¬ 
ent Eire** caUna and fibcoo* tunic were re¬ 
moved with an osteotome The lower fragment wu 
ebc mated Multiple drill bole* were made into tbe 
medullary caritle* of both fragment* A iDding 
mait 13 by 1 centimeter*, wu cut from the upper 
fragment A cor respond ing portico of bone wu re 
moved from tho lower fragment Tbe graft wu *e 
cured with oreriappingbraided *flk mtare* puaed 
through perforation* Tb* periosteum w*» tppcoxl- 
mateo and tbe soft tbaoca were cioaed Tbe entire 
leg wu fmmoHUzed in pluter X rayi on Janoary 
rz 1 ftjj showed aoxne poaterioc bowing Another 
cut wu applied It wu necewaary to wedge the 
cut In order to acaire good alinrment (Fig 14) 
The patient wu discharged on the fifteenth day 
after operation with the wound weB healed 



HARBIN AND LIBER Till l I I] o J )R OF TRANSPLANTED BONE 


*55 



On March 39.1933 X ray films showed food pod 
tion, with definite callus formation Clinically there 
was union. 

The patient returned to the clinic 3 weeks later 
Against our advice, he had removed the cast at home 
Examination of the extremity showed the caflos to 
he soft. X ray showed beginning absorption of the 
callus across the fracture line The leg was again 
immobilised in plaster The last examination on 
September showed the callus to be firm and 

non tender TTie a raya revealed bone formation at 
the dte of the graft, but none where the fragments 
were simply In apposition (Fig 1$) 

Cast j A 14 year old white female entered the 
Lakeside Hospital on Toly 11 19” with chronic 
osteomyelitis of the right tibia of 1 years duration 
Inddon and drainage were carried out on several oc 
caslons but there was no improvement. 

The child had had frequent Infections of the ears 
»nd throat. One brother bad tuberculosis. The pa 
tient was well developed and nourished The gen 
eral phydeal examination a as unimportant. Se v 
eral scan were present over the right tibia. There 
were no discharging sinuses There was no atrophy 


j-• r — r 

and orme were normal X-nrfiu^T'' ^ SesS 
of chronic osteomyelitis, ' 

drainage oHiT 1 xr VJ- J-e 
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On November J ,n,, ,i 
pjlxi ^ith a discharging dnn-V’"! 53 6., 
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Fig i C*»e 4 Ptt cprratne film shoving ncc-cnwo week* fuUorm* application o/ tbe aecood piaster splint 
of Him sod ibal* Aatenorly trabrcwbsUoo* cf born am b* tnirad sera** tie 

Fig 14 C**e 4 Fihn 7 days foBcrwrnf sliding bene grift fiwctnn line Piwtenarly iw*y from tie grift, there b no 

Fig 5 Case 4. 1 dm 7 month* poatopenlni and 8 r\ xVmcc oi thu 

wa» earned out The lew waslmmobiliied w plaster The next tdmisdoq to tbe Lakeside Hospital wai 

\ ra>a a month* later showed firm nmon on November n 1930, it which time two oat coperl 

She returned September »» 1915 for transplant* orteal grafting by 1 centimeter* w ere removed from the 
Hem of the upper end of tbe fibula Thi* waa done left Pin* ana placed 00 tbe literal and medial cortical 

The penoatenm was clewed over tbe frmetioo A aurface* of the right fibula which had been freshened 

pleater *plmt aaa again applied with an oateotome (Tig 17) These graiti were *e- 

Two months later there la* no evidence by \ ray cored by multiple No o chromic catgut sutures 

eraminatioc ol bone regeneration A reimplantation Tbe penoaleal edrea were approximated with tbe 
waadooe At t^entxm tbere iu found noevidence aame material Die nrht lea waa Lmmobiliied In 
of catrofenext* Both fragment* ahowed marked plaater The wound* dosed by first intention and 

atrophy i new bed was prepared ra the at mop oi the patient ara* discharged 00 the twenty-eighth 

the tibia and two chromic catgut an tore* were uaed postoperative day 

to anchor tbe fibula into thra groove Periosteum A brace waa *000 applied and the patient * coodi 

again covered the «te of tranaplantation The leg tfon waa good until February ig, 1931 when abe waa 

was immofaltied with plaster The patient was dia- readmitted for lndaion and drainage of a aoft tiaaoe 
charged * month* later "V rav aammatioo ihowed abacea* over tbe lower, lateral aapect of tbe right kg 
good union of the lower fragment* but do endence of Repeated \-r*y eraminatkm* abow ed no cYidencaol 
bone te g e n era tion at the ute of tbe recent transplant oateomyehtla They did reveal Increase in thlcine** 
Almemcnt waa good \ ray ceammation 4 month* of the transplant. The w ound healed aad the patient 
later showed only »Eght calhi* forma two ChwcaHv wai dtachaiged. 

there was non-U won Tbe patient waa able to wait Roentgenogram* taken September 11 1931 abo-wed 
in a brace, bow ever that tbere waa definite prolifeTaboo around the trana- 

She waa followed for 5 year* Subsequent \ ray planted fibula. 
filr-n abowred complete onion of the graft to tbe tibia! She began to walk without a brace In August, 1531 
atumpa However tbe transplanted fibula waa m- and baa continued to walk without rapport v ray 
adequate for weight bearing and It waa netemary film* on March *9 193* ahowed considerable ro- 
forber to wear a brace cootinuoualy She waa crease In drrnmfercnce of tbe transplanted fibula 
somewhat o verwe ight (Fig 16) (Fig 18) 
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Fig 16 Flc 17 Fig 18. 


Fig 16 Cue 5 Film 5 following transplantation Fig 18 Cue 5 Film one and ooe-haH yean following 
of the fibula Hypertrophy has failed to take place the abdication of the osteopenoateal graft*. TH« roent 

Fig 17 Caae 5 Po^ open tire film ahowmg the oeteo- genognm shows that there la thickening o i the cortex and 
penoateal graft* in position. This gives a very good cop- considerable Increase In the circumference of the trans- 
cep tion of '‘shaving lie quality of freshly removed graft planted fibula 


Case 6 A white female, 6 }4 year* of age was 
admitted to the Lakeside Hospital September 18 
1939 with acute osteomyelitis 01 the left tibia which 
developed following trauma to the dorsum of the 
left foot. Five weeka before she had cellulitis of a 
finger subsequent to a puncture wound This infec 
tton subsided under treatment 
The acute osteomyelitis had been treated in 
another hospitaL Following Indiion and drainage 
she was transferred to the Lakeside Hospital The 
family history and the past history were unimpor 
taut Examination showed an acutely 01 , quite pal 
lid child The heart revealed a mitral stenosis with 
Insufficiency The left Inguinal nodes were enlarged 
and palpable- Pus exuded from four incisions over 

the lower tibia Swelling redness, and bone tender 
ness were present The urine was normal the white 


blood count was is 000 red blood count 3,400 000 
hemoglobin 65 per cent \ ray films showed defi 
nite evidence of osteomyelitis of the left tibia. Sub¬ 
sequent bacon and drainage was carried out with 
no improvement. \ raj examination showed pro¬ 
gressive bone destruction. Resection of the tibia 
was advised and executed. 


r « l — . uoia were almost devoid 

of attachment. Tbe entire .haft wai removed and 
he perlMteum remaining to tutored to form a out 

mobUred in a Cabot aplmt. A plaater £llnt to 


— iil-, “l' 11 " 1 - /x piaster splint was 

apphed on the twenty third postoperative daj and 
the Patient was discharged 15 day* later at which 

X U , D 1l WU *“*«*• \ taj film, 

Uken at that time showed no evidence of bone 
regeneration. 
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F«1 o, Wt C*»e 0 V-vcn monlta foflcr»mg 
Hot of liii lower rod of the £bok inlo Lb* »tnnp of Lb* 

tibti 

r Lg to Cue 6 Film to moo til foGomag truuplut*- 
ti0« erf the Upper cod of the fibula 


The wound bealed completely bat there * at only 
*hgbt ret eu eiation of bone There had been no erl 
deuce of oateomyeliti* for 18 month* prior to April 
4 1931 a hen the child ipm entered the LaLrilde 
Hospital lor transplantation of the fibala Thekrwer 
end of the fibula wu tr*n*planted Into a groove 
made in the data! ttamp of the Libia and the peri¬ 
osteum approximated with No o chromic catgut iu 
tore* The leg waa unmobdued in plaster X ray 
examination allowed food now (wo 
The wound became infected and drained for 4 
weeks Roentgenogram* 4 week* after transplant 
showed proliferation of the penoateum orer the lower 
fibula and no evidence of osteomythtl* The child 
waa dhcharged 

Several weeks later drains nr appeared Becauie 
of pematent drainage and X-ray evidence of bone 
detraction a aeqneatrotomy waa earned oat on 
July 15 1911 After remora 1 of the •equeatrum 
about 1 centimeter* of the distal fibula remained at 
tacbed to the lower tibfal fragment 

Maggots were then Implanted cm three occasions, 
at fire day Interval* A plaster splint waa applied 
and the child was discharged Sh^ht drainage waa 


stfll present After 6 weeks of cocyaleacence, all 
drainage ceased. 

On November 11 1931 X ray films show ed excel 
lent union of the bone and no evidence of cut corny e 
hti* (Fig 19) On January 4 1931 a aubperioateal 
transplantation of the upper end of the fibula waa 
carried out The fibula arms divided just below the 
epiphyseal line and teemed, with a No 1 chromic 
catgut tie, mto a linear groove cut In the tflkal stomp 
The periosteum was approximated and the wound 
dosed The leg was encased In a pfaater splint 

This wound again became infected audit was ncc 
eaaary to inaae and remove a few small *eqoe*tra. 
llagrots were again Implanted on three occasion* 
The leg was Immobilised. Drainage gradually sub¬ 
sided X ray film* on March 11 1931 ihowed a 
definite bridge of bone extending from the upper 
fibolar stump to the transplanted fibula but no 
bone regener a tion at the xte of the transplant. The 
child was discharged In De cem ber 1931 She was 
then walking In a caliper sphnt 

On March 30,1933 the child wt* walking without 
support There was 4 centimeters shortening of the 
left leg Function waa good X ray picture taken 
on September 1 1933 snowed good union and tat 
lafactory hypertrophy of the transplanted fibula 
(Fig to) 

These cases have been selected becauie the} 
illustrate several factor* concerning the be¬ 
havior of bone repair and regeneration Case 
5 represents a method of utilizing an osteo¬ 
periosteal graft to increase the volume of bone 
No attempt Is made to draw unqualified con 
elusions from 10 few cases 

It is our feeling that a large percentage of 
homo transplants live as such. Case 3 fur 
nishes several examples. At the end of a year 
the transplanted bone was completely revas- 
culanzed Bone atrophy took place in the ab¬ 
sence of function as normal bone does and 
bone regeneration was again simulated by the 
introduction of transplanted bone In the 
last 2 cases it is oar opinion that massive 
transplants do not die in entirety that in the 
absence of infection onion usoalf} takes place 
early This entails osteoclyib and osteolysis 
at the site of muon bnt no change In the shaft 
The much disputed question as to whether or 
not every cell of transplanted bone dies and is 
replaced need not be disturbing It may wcD 
be true that a degree of creeping substitu 
tion takes place. That piece of bone lives If 
we can consider growth and revascularisation 
any indication of life U e do not know the 
exact mwhantsm of this rehabilitation nor 
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have we found any evidence in the literature, 
which would lead us to an unquestionable 
answer When bone is transplanted accord 
tag to proper technique, wc expect growth in 
90 per cent of all cases In the absence of in 
fectran and disturbance in circulation this 
should approach gg per cent, provided the 
transplant Is property earned out and immo¬ 
bilization maintained over a sufficient penod 
of time 

Infection does not mean absolute failure 
In our last reported case infection complicated 
each procedure, jet this child eventually se 
cured good union We must however, expect 
deliy and m some cases failure 

In order to emphasize the inadvisability of 
using the intramedullary graft we again refer 
to Case 1 In this instance it is also inter 
eating to note that the transplant was com 
pJetdy absorbed in 7 months This is often 
the fate of such a graft Also when the graft 
“tihes” it frequently results m a painful 
member 

Case 2 is of considerable interest After 
osteotomy with good reduction the sclerotic 
hone filled to unite After application of an 
°°ky graft union was solid We must con 
dude that the graft had much to do with the 
production of new bone as no other factor had 
been altered 

Case 3 also offers an example of the type of 
frseture in which an osteoperiosteal graft is 
sufficient to bring about firm union In sup- 
P°rt of our original statement, we find it 
hwd to explain solid union within 5 months 
the transplanted fibula not been living 
bone. 

The fourth case brings up a question of 
some practical importance namely should a 
hectare undergoing repair be subjected to 
trauma Clinically there was union 
8 weeks At this time the bones were re 
^ on un ^ on resulted Such a result 
a 7?erml in fractures not sufficiently im 
r^mHzcd The physiological process must be 
fruuar It would seem that in such a case 

tervention should be very early After 2 
rQ0T iths it would probably be wiser to wait for 
j P^i°d of 1 year before attempting closed re- 
racture and reduction The case also demon 
uufes the efficacy of a sliding bone graft It 


also demonstrates the necessity of an ade 
quatc penod of immobilization 
Case 5 demonstrates the ability of an osteo 
penostcal graft to stimulate bone production 
It was obvious that even after a penod of 5 
years the transplanted fibula was not of suffi 
cient diameter and strength to bear the weight 
of a girl weighing 150 pounds The osteo- 
pcnosteal grafts wt rc applied directly over the 
shaft of the transplanted fibula New bone 
was formed and became a part of the fibula 
Today thi strength of the bone is adequate 
The girl is wall mg without support and her 
weight is in the neighborhood of 150 pounds 
The lasr case retails mce again the hazard 
m Ijoni ailr r> jn rases of arrested osteomye 
1 ns Bacu ria li 1 awa> in well protected 
I-Kune The 111\ In e for years Once these 
m s ai )p I they grow with renewed 
\trainv ''ill a complication is difficult to 
d \ hi 1 1 hi u'd not be surprised should 
it ( u \l s t implantations were used 
m 1 v'* * v 1 I them in children in infet ted 
unuwti I n iclui u ith resultant union Jt is 
our imp m tii t the maggots or their l>j 
pro dm t>> linn ilr osteogenesis It is also >t 
some inrei 1 m 'N that even before ther 
vras urn »n ol h bula to the upper tibi ll 
stump osscou 1 neration had Liken place 
from the upper epiphyseal line of the fibutar 
stump and that this bone was firmly united to 
the transplanted bbula This took place even 
m the presence ot infection 

We do not advocate radical resection for 
osteomyelitis The results of fibular trans 
plantation in the few cases which we have had 
to do offers hope in those individuals who mav 
be so unfortunate as to have been subjected to 
such a radical procedure 
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A METHOD FOR DETERMINING THE TIME OF CATGUT 
DIGESTION /A VITRO 1 

CORNELIUS J KRAISSL, M D a*.d FRANK L 1 IELENEA MJ) F A.C S Nrw \oir 


AT a recent symposium conducted by 
Z_\ the New York Surgical Soaet> (5) 
A. the frequency of wound disruption 
with its high mortality was emphasized by 
representatives of five of the larger hospitals 
of this aty All of the various factors which 
interfere with normal wound healing were 
discussed We were particularly impressed 
with one significant fact brought out b> 
several of the authors who pointed out that 
often no trace, or very little trace of the 
chromic catgut suture material could be found 
at any of the secondary operative closures 
These were usually performed on the day of 
disruption and occurred from 3 to 15 days 
after the primary procedure 
In a certain number of cases pancreatic 
biliary, or gastnc discharge might have been 
responsible for the premature digestion In 
another group of cases infection may have 
played an important rile This relationship 
between infection and rapid catgut absorption 
has frequently been observed clinically and 
certain experimental observations have been 
made which seem to demonstrate its impor 
tance (2) 

The majority of disruptions occur how 
ever, in cases m which infection is not a prom 
Inent feature These can be explained only on 
the basis that the sutures do not maintain the 


Porta was among the first (1845) to observe 
the absorption of various suture materials in 
animals He noted considerable variation m 
the absorption time of catgut Lister sug 
gested sterilizing catgut with carbolic aad 
and prolonging its absorption time by chromi 
cizing Many others have studied the absorp¬ 
tion of catgut in vreo with considerable van a 
tion in the results (1) This 13 readily under 
stood when one considers the factors which 
operate under these experimental conditions. 
There are mdividual variations m the animals 
which are used Theposition of the suture m the 
tissue, and the tension under which it is placed 
are both difficult to control and no two invest/ 
gators have adopted exactly the same method 
Other important factors which have been 
shown to influence the absorption of catgut 
(2) are obviously uncontrollable —namely the 
blood supply of the tissue the degree of exuda 
tion and bleeding about the suture when it is 
inserted, as well as the factor of bacterial 
contamination which occurs even m appar 
cntly clean wounds made with the usual asep¬ 
tic precautions With such variable factors 
m animal experimentation it seems almost 
impossible to standardize the absorbability of 
catgut b> those methods, and we know of no 
other generally accepted method which lends 
itself readily to standardization 


approximation of the tissues until healing has At present we are guided to a large extent 
been adequate to withstand the tension caused by the statements made by the various catgut 
by intra abdominal pressure or general body manufacturers regarding the absorption time 
movements This fact emphasizes the impor of their product in human tissues Some of 
tance of obtaining a better knowledge of cat these firms attempt to judge this time by the 
gut digestion within the body Howes has results of animal experiments. Others penodi 
studied this problem and has attempted to cally test their products for loss of tensile 
measure the rate of wound healing in various strength after contact with proteolytic en 
animal tissues (4) He has recentlj compared zymes in test tubes Still others assume that 
the strength of wounds sutured with catgut b> chromiaxmg catgut in a certain wa\ for a 
and silk in the rat s stomach (3) and has certain length of time it will satisfactory 
found that the wounds sutured with sHL are withstand absorption for a sufficient time to 
consistently stronger and healing takes place permit wound healing Some catgut firms 
with greater speed than In those sutured with state that their product will hold the tissues 
catgut for 10 3 °> or 40 days. Others claim that their 
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[ i* t Method of hioj aifat t jl*» red b> * 
*iip taot U lie n^hu the rod ho bra Witrard to the 
crtUnJ»*r tube b) to rfcwtic band 

catgut will resist complete absorption for that 
length of tune which a quite a different thing 
Others only go so far as to state that their prod 
uct u bard medium or soft In other word* 


there is no standardized teat for catgut absorp¬ 
tion and the frequency of disruption of 
wound* sutured with catgut indicate* that it 
is a matter of considerable importance. 

During the last three years a committee of 
the American Medical Association has tried 
to get the catgut manufacturers to agree upon 
a standard test for catgut absorbability but 
the manufacturers have apparent!j been un 
able to come to an agreement Obviously this 
must be & test tube laboratory determination 
in order that it may be applied periodical!) 
under controDed conditions to a large number 
of specimens and in order to pro\ e Its worth 
an attempt must be made to correlate such a teit 
with certain observation* of absorption in hu¬ 
man tissues orm animal tissues. It is with these 
things In mind that are offer this preliminary 
report of a method which is accurately con 
trolled and wfB be adaptable to standardisa 
tion 

This method consists of subjecting a strand 
of the catgut to the digesting action of a 
standard trypan solution This u prepared 
by adding a per cent bj weight of trypsin 
powder to a buffer* solution of primary 
potassium phosphate and secondary sodium 

Hi t a» w u/ j ar^aroo 

I if ™ wm/,k3>oo 



Ft* * Front ru-r of the «peo*l te*t tnhe rack 
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phosphate at a hydrogen ion concentration 
of 5 The same brand of trypsin should 
be used consistently as there is some van 
ation m the efficiency of the vanous com 
meraal products 1 A slip knot is made on the 
end of a strand of the catgut and this is 
placed over the shank of a glass rod (Fig 1) 
This is done rather than tying a simple knot 
which fractures some of the fibers particularly 
if the gut is brittle. The glass rod and the at 
tacbed catgut are then inserted mto a centn 
fuge tube containing 10 cubic centimeters of 
the digesting media. This allows 4 centimeters 
of the catgut to be exposed to the media. A 
rubber band Is used to hold the glass rod to 
the centn fuge tube This 13 placed in & special 
test tube rack (Fig 2) and die free end of the 
catgut is attached to a clip so that contact 
is made at a switch on the opposite aide of 
the test tube rack (Fig 3 show's the swatch 
mechanism with two strands broken and two 
unbroken, making contact) A diagram of the 
mechanism is shown in side view m Figure 4 
A 30 gram weight is attached to the oppo¬ 
site side of the switch to exert constant 
tension The entire apparatus Is set up 

“DJca Uyiw *** *■*»! m «D of oar tipomnati 



in the incubator and kept at a constant 
temperature of 37 5 degrees C The switches 
are connected with corresponding electnc 



Fig. J. Rear rlew showing the switch pxxInnW The »«t)Dd *txl 
fourth itnodt ha yt been digested, ilWng the wefght to fall whkh Inter 
nipt* Ihe contoct 
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I'm j rl>o<n*nph of cmnplela aetup in tha incubator 
ihfT» irqr the reoxdro* ciocta above 


docks so that when the circuit il broken 
the time will be automatically recorded (Fig 
5) As is khown four determinations maj be 
made at one tunc with this apparatus, but 
the number may be easily increased 

RESULTS 

It is not our purpose to report fully the 
digestion rates of various sixes of plain and 
chromic catgut produced by ten leading 
Amen can and foreign ligature producers, 
which we determined by this method How 
ever some ol the more significant results are 
presented to stimulate further investigation 

1 Differences have been found in the rate 
of digestion of the catgut produced b> ten 
leading catgut manufacturers, but the prod 
ucts of each firm have shown a fairij constant 
rate of digestion 


1 Catgut produced by two foreign ligature 
manufacturers resisted digestion longer than 
any sample supplied bj domestic manufac 
tUTCTS 

3 Non boflable catgut consistently re 
listed digestion longer than the boDable 
variety 

4 Non-sterilized catgut resisted digestion 
longer than an> form of sterilized catgut ex 
cept that produced b> the foreign manufac 
turcrs. 

CONCLUSIONS 

A method for determining the tune of cat 
gut digestion tn rtlro is described which U 
simple, containing the elements of phyiiologi 
cal digestion but having its variables controlled 
and having an accurate method of determln 
ing its end point We bdlevc that catgut 
manufacturers should attempt to standardize 
their products b> a method similar to this, 
rather than on the amount of chromic add 
In the gut or on inaccurate animal expen 
menu We also feel that this test will act as 
a guide to ligature producers who are at 
tempting to produce a superior type of suture 
which may be depended upon to resist diges¬ 
tion in operative wounds until all possibility 
of disruption has passed and will thus reduce 
the hiddence of this catastrophy 
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MESENTERICOPARIETAL HERNIA 
Duodenal Hernias op Tretti 
J J LONGACRE II D Cotonvau Omo 

From the Depart raret, of AuLxrrj aad Sariwy of tfa* Coflef* of Mfehaoe of the Durerutr of Dncunuti 


r r 1776, Neubauer reported an “exception 
ally rare case of a peritoneal hernial sac 
holding all of the small intestines From 
his description and illustrations we might now 
place his case under the classification of left 
duodenojejunal hernia Following this case 
report there were other cases scattered 
throughout the literature reported b> Bor 
denave Monro, Cooper Curveilhier, etc 
but it was not until the publication of the 
great work of Treitz in 1857 that their true 
significance was suspected It was Tratx 
who gave us the first accurate description of 
the fosse about the duodenojejunal junc 
ture, the “vascular arch of Treltz and the 
earliest theorj of the origin of duodenal 
hernias 

ETIOLOGY 


Most of the subsequent studies (Barrs 
Brocslke, Bramlett and Ashhurst Brown 
Carson Cofer and Phillips Davis Dayton 
Desjardm Deaver Erdely Grad Halioch 
Harris Levin Heller Huntington Lazarus 
and Rosenthal Long Lower and Higgins 
Masson and Mclndoe Morton MoynLhan 
Nagel, Novak Nuzum Phillips Pidcock 
Primrose Pnngle Sumner Short Taylor) of 
duodenojejunal hernia have been based on or 
modified from the original investigations of 
Tratx who explained the occurrence of the 
fossae about the duodenojejunal flexure as due 
to the failure of complete fusion of the pen 
toneal leaves during the process of rotation 
Tratx believed that these fossa: were deepened 
and widened bj the pressure and peristaltic 
movement of the intestines to such a degree 
as to produce a true hernial sac 
Waldeyer (1868) on the other hand con 
sidered the elevation of the peritoneum b> 
blood vessels (inferior mcscntenc vein and 
left colic artery) as the important factor 
Toldt explained them on the basis of phjsi 
otogic adhetions, while Treves in his Hunter 
lan Lectures attempted to explain the poten 


dal hernia sac as remains of the early folds of 
the mesoduodenum Moynihan in his splen 
did monograph on retroperitoneal hernia 
attributes thar production to a failure of the 
root of the mesentery to unite with the 
posterior abdominal wall Nixon moreover 
thought that they might be produced by 
traction folds. 

It has been the belief of most authors that 
these so called duodenojejunal hernias were 
post fetal developments by a herniation of 
the intestine into a preformed paraduodenal 
or retroduodenal fossa Nine separate and 
discrete fossa: have been described about the 
duodenojejunal flexure from the work of 
Huschhe Treitx Gruber, Lanzert Jonncsco 
and Broeslke introducing into the medical 
literature a verj puzzling nomenclature In 
spite of the finding of these hernias in a new 
bom child by Vogt, in a child of 14 days by 
Brocsihe and in a child of 2 months by 
Treitz the possibility of their Interpretation 
on an embryological basis was never consid 
ered until the relatively recent worts of 
Andrews Eisler and Fischer and Bender In 
1923 E Andrews after observing a case of 50 
called duodenal hernia raised the point that 
the term duodenal hernia was a “misnomer 
He advanced the view that the condition was 
a congenital anomal} due to the imprison 
ment of the small intestine beneath the 
mesenterj of the developing colon An 
drew; in his argument states, the view that 
these small peritoneal pouches of which there 
are hundreds scattered about the abdomen 
are the origin of these hernias is absurd and 
grotesque In support of his views he ad 
vanced the following facts 

1 TDiffcrential pressure is complete!} lack 
mg within the abdomen so that any m a tergo 
to account for the formation and growth of 
such hernias is totall} absent 

2 ‘ There are literally hundreds of similar 
folds and fossa, in the abdomen manv of 
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which arc of greater size and they are practf 
cally never the site of hernias. 

3 Tn all but a very small minority of the 
case* reported, the degree of herniation ha* 
been total or subtotal. 

4 Vogt reported a case in which such a 
hernia was total In a newborn infant 

5 "Herniated viscera are never anything 
but tmali bowel. The presence of omentum 
baa never been noted 

In the German literature Heller stresses 
that Bender b the firit to bring forward a new 
concept with regard to internal hernia, which 
is based chiefly upon the researches of Elder 
and Fischer They connect the start of a 
large internal hernia of Trdtx with the failure 
of adhesion during fetal life of the mesentery 
of the large intestine to the parietal body 
wall It was Eider and Fischer and Bender 
who applied tbc term mesentrncoparfetal 
her n ias to this condition Hertz] er b a bo ex 
t randy doubtful that the gut ever pushes it* 
way into one of these {osar there being no 
greater pressure within the abdomen than in 
the potential sac, as b the case of hernias 
through the abdominal wall He also feeb 
that it b far more probable that In the rota 
tion of the colon descent of the araim and 
fusion of the nght and left portions of the 
targe intestine with the posterior abdominal 
wall part or all of the small intestine* are 
left in a retroperitoneal pocket 

In order to understand the production of 
these hennas, it is necessary to grasp the 
basic embryoiogjcal change* in the develop¬ 
ment of the gsstro-lntestinsl tract. As b well 
known it b at an eerfv stage divided into the 
foregut midgut, and hindgut supplied re 
spechvely by the raliac axis superior mesen¬ 
teric artery and inferior mesenteric artery 
and having the respective functions of diges¬ 
tion, absorption and excretion In the evolu 
tion of this primitive arrangement Into the 
completed alimentary tract the Intestinal 
viscera go through a senes of rotations and 
fixatams According to Dott the abdominal 
portion of the alimentary canal may suffer a 
large number of perversions daring its de 
velopment The incidence of the essential 
errors of disposition b confined almost en 
tirdy to the midgut 


Normally during the fifth week of fetal h/e 
when the yolk reside and vitdlo-mtestinal 
dnet become of less importance and begin to 
degenerate the developing intestines are no 
longer pulled outward Into the umbilical cord. 
But, due to their duodenocohc attachment to 
the posterior abdominal wall they are drawn 
bade into the abdominal cavity as the embryo 
elongates and the abdomen enlarges. 'Inc 
phenomena of rotation occurs simultaneously 
with the replacement of the intestines into the 
abdomen The first stage rotation indudes 
the rotation of the liver stomach duodenum 
and pancreas through an angle of po de gr ee s 
into their permanent position* Duong the 
second stage rotation of the midgut takes 
place on the superior mesenteric artery as an 
axis through an angle of iSo degr e es the pre- 
arterial segment normally being earned be¬ 
hind the c/ccum and coming to lie in the ab¬ 
dominal cavity In front of the mesentery of the 
hindgut During the latter part of the second 
stage the aecum b drawn within the abdomen 
and comes to he first just to the left and 
above the u m bilical orifice and later Just 
under the liver The third stage Is character 
ized by the further descent of the arcum and 
by the fixation ol certain portions of the in 
testine to the posterior abdominal wall by 
fusion of thor mesentery with the posterior 
parietal peritoneum By the twelfth week the 
mesenteries of the ascending colon and de¬ 
scending colon have become obliterated by 
fusion to the posterior parietal peritoneum. 
\ portion of the post arterial mesentery re¬ 
mains u the transverse mesocolon while the 
preartenal mesentery remains essentially free 
attaching only along its base as the root of the 
mesentery' To recapitulate normally the 
colon grows across the abdomen superiorly 
and then down thus avoiding imprisoning the 
small intestine In iti mesentery 
According to Andrews, If no rot*tion of 
the ombfDari loop of the midgut occur* or if 
rotation occurs through an angle of 180 de¬ 
grees in the reverse direction the arcum 
would then come to De in the lower abdomen 
to the right of the midline The colon at first 
runs straight to the rectum. As it gains In 
length it forms a loop and when the arcum 
seeks Its normal primitive position In the left 
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upper quadrant the small bowel is caught 
beneath the mesentery of the colon ’’ This is 
the new embryological concept of the mode 
of ongm of the left duodenal hernia. (See 
accompanying diagrams.) In short, it is pro¬ 
duced during fetal life by the incarceration of 
the small intestines behind the leaves of the 
mesentery of the colon, which are thereby 
prevented from becoming obliterated by 
fusion against the posterior panetal peritoneal 
wall As Garber recognized the key to the 
solution of the mode of production of these 
hernias Lies in the careful dissection and de 
scription of the Inferior mesentenc vein and 
artery Unfortunately, m the description of 
the greatest number of cases reported there is 
no accurate description as to the course of the 
blood supply Since most of these cases have 
m the past been encountered either in operat 
Ing upon a seriously obstructed patient orina 
routine postmortem examination little atten 
lion could be paid to anatomical details. 

DESCRIPTION or CASES 

Recently an opportunity was presented to 
us to work out carefully the anatomical de 
tails of 2 cases of so called duodenojejunal 
hennas of Treitx which were found in the 
routine dissection of cadavers in the Depart 
ment of Anatomy at the Medical College of 
the University of Cin cinna ti Our cunosities 
were aroused and careful detailed dissections 
were made in the attempt to solve the con 
troversy as to their etiology 

Casx i P P male negro entered the hospital 
with a history of ihortneu of breath for 7 >e*rs 
Recently dyspnoea became more severe Patient 
died 36 boon after entering the hospital No history 
suggestive of chronic or acute Intestinal obstruc 
tion waa elicited Physical on ml nation revealed 
positive findings limited to heart longs and penph 
enl vessels. Diagnosis general vascular sclero¬ 
sis, cardiac decompensation, bronchial asthma 

When the abdomen was opened and the omentum 
raised, a large, globular mats about the use of a 
man s head was noted to occupy all of the left side 
of the abdomen extending to the right well beyond 
the midline (Fig i) The exact measurements of 
the mass were 15 by *0 by is centimeters On 
doser examination it was noted that this mass was 
really a ut containing all of the small intestine ex 
cept for 3 to 6 centimeters of terminal Ileom. The 
wall of tils sac was as smooth and glistening as the 
panetal peritoneum. It was translucent and through 


it could be noted the outline of the incarcerated 
small intestine. The distal tiro-thirds of the trans¬ 
verse colon and all of the descending and Iliac colon 
were incorporated in the anterior and lateral walls 
of the sac. lbo colon In the left upper quadrant was 
noted to be lower than the hepatic flexure, the nor 
mal splenic flexure being entirely absent. The distal 
transverse colon and descending colon were con¬ 
tracted. The iliac and sigmoid colon were extremely 
redundant due to the anterior displacement of the 
distal colon by the hernial sac. They occupied the 
lower portion of the right Iliac fossa and pelvis 
The caecum, ascending colon and hepatic flexure 
were essentially normal except for their relatively 
large size. The greater part of the appendix lay 
retrocrcal except for Its dp which dipped over the 
pelvic brim A firm bandlikc adhesion was noted 
to extend from the sac to the lleoarcal region, in 
ferior and posterior to which could be seen the 
terminal Ileum as It coursed from the posterolateral 
wall of the sac to enter the aam Just at this point 
a small cul-de-sac (which Just admitted one finger) 
was found extending about 4 centlmeteri into the 
sac. But at no point could any aperture or opening 
be discovered connecting the interior of the sac with 
the remainder of the abdominal cavity 

On dissection of the sac the anterior wall was 
noted to be made up of two serous layers (Fig s) 
between which coursed the ascending and descend 
ing branches of the left colic artery and vein as they 
ran across the sac from right to left to their ultimate 
distribution on the descending colon (Fig 5 Case 1) 
When the Inner serous layer ol the anterior wall was 
cut through the contents of the small intestine 
were exposed. The posterior wall was composed 
of only one peritoneal layer which continued on to 
the left lateral wall as one of the peritoneal layers of 
the sac as far as the descending colon the other 
peritoneal layer being derived from a reflection of 
peritoneum from the lateral abdominal wall All of 
the jejunumand practically all the fleam lay distrib¬ 
uted in their normal positions within the sac. The 
entire small intestine was normal as to size and was 
covered with gliste nin g peritoneum. Adhesions 
were conspicuous by their absence. The duodeno¬ 
jejunal junction was found just to the left of the 
body of the second lumbar vertebra and was held 
in place by the ligament of Trdtz and a superior 
duodenomesocollc fold the latter marking out a 
superior paraduodenal fossa. No definite inferior 
fold was noted Upon resection of the jejunum and 
ileum dose to the point of attachment of their 
mesenteries the root of the mesentery waa found to 
occupy essentially its normal position, extending 
from the duodenojejunal flexure to a point just 
medial to the right Mcro-Uiac point. The distribu 
don of the superior mesenteric artery and vein was 
normal but upon working out the course and dis¬ 
tribution of the Inferior mesenteric vessels we found 
the fallowing anomalies. 

The inferior mesenteric artery was noted to arise 
from the aorta 5 centimeters from its bifurcation to 
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other thsa the mcatoa to rcpoae its contents—the small intestine Incorporated in 
tbaaotmcrand Uteri! n&ior the tac are the riwta! trttmme arid <k*crod«g colon*. 


coarwe downward and to the right following ckwe to 
the attachment of tho root of the meaentery gnLog 
off in tarn the superior bjraofrhoidai branch, two 
sigmoid, arteriei and then the left coHc branch 
(Ft* a) Th* left coOc artery then pamd down and 
around the root of the mesentery thence antenoc to 
the terminal Deura on to the lateral and anterior 
wall of the hernial aac where it lay In between the 
two peritoneal layer*. Aa ft reached the anterior 
wall ft divided Into an ascending and descending 
branch whkb were distributed to the descending 
coion There acre two afgmoJd arteries It was 


found that the proximal sigmoid colon was supplied 
by what appeared to be the distal sigmoid arienr 
while the data! ngrooid colon was supplied br the 
proximal sigmoid artery This distortion was pro¬ 
duced bv the same mechanism (the distention « the 
bermal sac by Its contents) which changed the 
course of the lift eoBc artery 
The superior hartDorrbokla] vein waj fouDd cours¬ 
ing op from the rectum in Its normal position until 
It reached the proximal sigmoid artery about which 
ft curled and coursed downward following the left 
eolte artery under the root ol the mesentery dose to 
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which pofnt the sigmoid vein entered it It then ran 
upward along the nght tide of the root of the 
mesentery to past through the potter 1 or wall of the 
upper portion of the sac to join the splenic vein at 
lit usual point of junction. 

Caste 2 W J colored aged 24 \ ear* waa ad 
mltted to the Branch Hospital September 7 iqxj 
H e died October 4, 1033 He had loat weight 
Physical examination and v ray films revealed a large 
advanced tubercular lealon 01 the left lung of the 
basal type. A maas was noted In left upper quadrant 
which moved with respirations and was thought to 
be an enlarged spleen There was no hiitory what 
soever of gastrointestinal disturbance 

The abdomen was opened and the liver and 
stomach were found to be normal as to slxe and 
position. The omentum was raised and the Urge 
Intestine was seen to occupy chieflv the right side of 
the abdomen while the left side of the abdomen was 
filled with an elliptical mass about the slxe of a 
football (Fig 3) The exact meaiurtments of the 
sac were iSbv 24 by rt centimeters The mass was 
found to be a large pentoncoined pouch wbfch con 
talned all of the small Intestine with the exception of 
7 centimeter* of terminal ileum the wall of the sac 
was smooth and glistening and was made np of 2 


lavers of peritoneum (Fig 5 Case a) in the folds of 
which lay the greater portion of the transverse colon 
and descending colon There was no definite orifice 
or aperture Into the aac The terminal Deum passed 
out from the posterolateral aspect of the hernial aac 
to enter the aecum There was a band-like adhesion 
noted to extend from the aac to the midpoint of the 
ascending colon The aecum ascending colon, and 
hepatic flexure were essentially normal. The course 
of the transverse colon was very short for It soon 
angulated and coursed downward on the nght of the 
summit of the sac. As a result of being carried for 
ward beyond the summit of the bemial aac, the iliac 
and aigmold coion were especially redundant. The 
appendix lay retrooecal 

The jejunum and fleam were about normal as to 
sixe and length The duodenojejunal flexure was 
normal, with Its ligament of TrriU and superior 
duodenomesocoJfc fold which marked off a superior 
paraduodenal fossa. The root of the mesentery was 
shorter and its direction nas not as oblique as nor 
mal extending from the left aspect of the second 
lumbar vertebra to the right axpect of the lower por 
tfon of the body of the fourth lumbar vertebra. 
Both the Inferior mesenteric artery’ and vein lay to 
the right of the root of the mesentery in the right 
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posterolateral wall of the hernul wr, the artery 
fjlog behind the terminal Atom while the von law 
in front giving off them left colic tranche* wMcn 
ctrawed over tbe mc In between the two aermn 
layers to their ultimate diitnbotion on tbe descend 
log colon The algnw A and anpenor bemorrhofiil 
vessels coursed under the posterior pentooaxl layer 
forming the poet trior and in tenor walls of the «ac- 
For further description aec Figure* 4 and 5 
The anterior and lateral nalh of the mc were 
composed of two peritoneal layer*, while tbe pos¬ 
terior lajer waa composed of only ooe serous layer 
(*ee Figs 4 and J, Case a) The Internal surface of 
the *ae mu amooth and there waa a atrflinjf absence 
of any adheskras- Tbe pouch extended upward under 
tha colon to the line of luaJoa of the mesocolon along 
tbe body of the pancreas There was oa point of 
comma meat ion with tit her the le*aer or greater 
peritoneal aaci The bed of the mc waa formed by 


the bod hh of tbe second to the fifth lumbar re rt fi¬ 
ber the aorta and Inferior reoa cava tha third 
portion of the duodenum, the left paoaa and quad¬ 
ra tua lumborum muscles, and the lower pole of the 
left kidney 

EUBEYOLOOICAX EXPLANATION 
The rigni Scant findingi In these two cases 
which lead ua to consider them si tree con 
genital anomalies rather than poat fetal de 
velopmenU, are aa follow* the »te and extent 
of the aacs the absence of any definite neck 
and the abseoce ol both an entering and a de¬ 
porting loop along with the absence of anj 
omen tom within the sac The dissection of the 
no and the peculiarities of their blood supply 
served to chnch the point in question Also 
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Fig 4. Dte*ection ol tbe uc in Cue » tbowinj tins displacement of both In/enor 
mesentenc artery and rein to tbe ngbt of tbe root of the meaentery and the normal 
aapeiioc paradoodenal ton* 


tie finding of normal duodenal jeiunal fossa 
Krves to exclude the mechanism of a widening 
*nd deepening of a preformed paraduodenal 
fossa in these cases 

The embryologies! sequence of e\ ents is as 
follows During the second stage of rotation 
if the rotation occurred through an angle of 
r ®° degrees in the reverse direction the 
etc cum will be thrown behind the preartenai 
^gment while the latter is thrown upward 
into coils in the left upper quadrant The 
colon at first runs straight to the rectum As 
it lengthens it forms a loop (see Fig 7 dia 
5 ram B) and when the ca?cum seeks its normal 
position just to the left and above the umbfli 


cus the small bowel is caught behind the 
mesentery (diagram C) of the colon, thereby 
forming the two layer anterior wall of the sac. 
The descending colon later fuses along the 
posterior abdominal wall Depending on the 
extent to which the incarcerated Intestines 
extend and develop under the mesentery of 
the colon to that extent will be determined 
the distortion of the blood supplj and also the 
site of the sac. 

In Case r the small intestine must only 
have extended down as far as the left colic 
branch of the inferior mesentenc artery (Fig 
7) As the hernial content* increased In sire 
the wall of the sac stretched thereby throw 



Ft# f Cnn* tecUMM ti tj^urrtrmstcf}' the Irvd of the 
foorth funbej- mrbrm m C-we* md i «hoiraj ihe r*l» 
U\e pcrlJorti o/ tht M£ w*U den ed from the primitive 

ing the left colic artery first under the root of 
the mesentery thence over the lateral and 
anterior wait of the uc to its ultimate ciutn 
button to the descending colon Furthermore 
the distortion of the blood supply to the »g 
mend colon so that what appeared to be the 
distal sigmoid arterj supplied the proximal 
sigmoid colon serves to bear out the same 
point The diversion of the cours*. of the in 
fenor mesenteric ran so that it course* up¬ 
ward on the right side of the root of the 
mesentery (when normally it should he on 
the left) serves to prove the same point The 
left lateral wall of this sac is formed by the 
stretching of the peritoneal layers reflected 
from the posterior abdominal wall on to the 
descending colon as brought about by the in 
crease in size of the hernia] content* (Fig 5) 

In Case a the small intcitine must have ex 
tended beneath the entire mesocolon of the 
Hndgut thereby throwing the inferior mesen 
teric arter) and vein with all of thar branches 
to the nght 0/ the root of the mesentery 
(see Fig 8) The greater sue of the bemud 
contents (small intestine) in this case along 
with the fixation of that portion of the sac 
wall derived from the mesocolon by all the 
branches of the inferior mesenteric arterj 
may have accounted for the greater stretching 
of that portion of sac wall derived from reflec 
tfon of peritoneum from posterior abdominal 
wall onto descending colon (Fig 5 Case 2) 

DIAONOSI 3 

To date 140 cases of duodenojejunal hernia 
(35 cases of nght duodenal hernia and 105 


mesocolon to the dmmtmf eoioo from tW poslerwe 
parietal pentonetnn 

cases of left) have been reported in the litera 
turn Of these onl> 5 have been diagnosed 
correctly before operation one by Abraixow 
two by von Habcrer one by Vautrin and one 
by Slaudenmcver 

As to the clinical course the condition mij 
remain syraptomless and be found only at 
necrops) On the other hand there may be 
present a history of Intermittent attacks of 
colic like abdominal pain without vomit 
mg suggesting a chronic obstruction. Then 
again there ma> be notroublcuntUtbesudden 
onset of an acute obstruction Rare cases 
present symptoms like those of a chronic 
duodenal stasis 

According to Garber the history of periodic 
distention of the abdomen assodated with a 
sense of head ness, when coupled with the 
finding of a tympanitic elastic tumor in the 
left bypochondnum is very suggestive of 
partiall) obstructed duodenal hernia. In the 
stage of acute obstruction the signs of ileus 
a long with the presence of an elastic tumor 
help to establish the diagnosis. It Is claimed 
b) Sheelc that the roentgen ray is of some aid 
in reaching a diagnosis "V ray films following 
a barium meal show retention in the stomach 
and doodemua along with a how-ehtped dos¬ 
ing off of the upper Intestinal ahadow 

TREATMENT 

Very little can be said as to treatment If 
acute obstruction exists, an abdominal laparot 
omy must be performed after the proper pre- 
operative preparation with decompression and 
restoration of the fluid and add base balance 
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Ftj 6 The r>onn*l roUWn wid fiction of the tbdomlrui portion 0/ the jutro-lnte*tbtaJ tract 


The extent of the procedure will depend large 
ly upon the statu* of affairs found The 
strangulation must be relieved This may be 
done by widening the mouth of the sac 
followed by a partial resection of the sac If the 
vessels permit Because of the technical dfffi 
culties produced by the distortion of the anat 
omy the mortality still remains high This 
can be reduced only b\ a more thorough grasp 
on the part of the operating surgeon of the 
anatomical anomalies at hand 

SUMMARY 

In 1776 Ncubaucr described a j>crltom.al 
herrua! sac within the abdomen which con 
tamed all of the small Intestine Subsequently 


other cases were reported but it was not until 
the great work of Treitx 101857 that the sub- 
ject of duodenojejunal hernias might be said to 
exist Treitx gave us the first concept as to 
their etiology believing them to be produced 
by the pressure and peristaltic movement of 
the small intestine widening i*,d deepening 
one of the many preformed fossa about the 
duodenojejunal flexure 
Most of the subsequent studies were cither 
Im-cd d,recti) on or modified from the work 
of Tra 1 Though these hernias were reporter) 
m newly bom infants the possibility of thrir 
intirprotation on an embryolojrical basis was 
never considered until the relatiseh recent 
works of Andrews E.slcr and Fischer and 



I * 7 The «robircJofK»J wqueoce of crenl* apUimaf Um fonmboo of tbe me*entencop*rirt*l hcmnl me in C*« i 
with th* twllmf distort ioa of Lh* blood mppJj 

Bender They present the rational aplana ated viscera are never anything but small 
tion that these internal hernias are congenital intestine Omentum baa never been found in 


anomalies produced by the imprisonment of 
the small intestine beneath the mesentery of 
the developing colon Against the oLd concept 
of the hernia produced by a widening and 
deepening of a preformed pouch are the fol 
lowing facts (i) differential pretjure is com 
pletely lacking in the abdomen (3) there are 
literally hundreds of similar foasm in the ab¬ 
domen (3) in all but a few cases the hernia 
tlon has been total or subtotal (4) the beml 


the hernial sac. 

The basic cmbryologicnl changes in both 
the normal and abnormal development of the 
abdominal portion of the gastro-intestinal 
tract are presented Normally the colon 
grows across the abdomen tupenoriy and then 
down thus avoiding Imprisonment of the 
small intestine m ita mesentery If however 
the rotation of the umbilical loop is reversed 
the small intestine Is Incarcerated behind the 


LONGACRE MESENTERICOPARIETAL HERNIA 


17 5 


A 



/ wrr** 







leaves of the mesentery of the colon which 
forms the greater portion of the wall of the 
hemial sac (see accompanying diagrams) 

As Garber recognized, the hey to the solu 
tion of the mode of production in these 
hernias lies in the careful diss ection and de¬ 
scription of the inferior mesenteric arterj and 
'’cm Unfortunately, In the description of the 


COrt^urro 



F the hemEil tac In C*ie i with the cooiequent dutortioo of 

greatest number of these cases there is no 
accurate description of the course of the blood 
supply Recently, a cases of so called duode 
nojejunal her n i a s of Tratz were encountered 
In the Department of Anatomy upon which 
careful detailed dissections were made 
The significant findings in these 2 cases 
winch lead us to consider them as true con 
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genital anomalies rather than post fetal de 
velopmenta. were as follows (i > the site and 
extent of the sac (2) the absence of a definite 
neck fj) the absence of omentum within the 
sac (4) the distortion of the blood supply to 
the colon- This but point served to dinch the 
point m question 

To date 140 cases of duodenojejunal hernias 
have been reported in the literature Cllm 
cally they may present no symptoms what 
soever or the} may present the signs of acute 
or chronic intestinal obstruction which re¬ 
quires operative relief The mortabt) of this 
procedure stfll remains high This can be re¬ 
duced only by a more thorough grasp on the 
part of the operating surgeon of the anatomi 
cal anomaly at hand 

CONCLUSIONS 

1 In the light of the new embryologicai 
concepts the anatomical details of the cases 
presented indicate that the 90 called duodenal 
hernias of TraLz are true congenital anoma 
lies produced b> the incarceration of the small 
intestine behind the mesenterj of the colon 
a In view of the mechanism of production 
of these hernias the term mescntencopancUl 
hernias has been applied to them 
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\ STUDY OF VARIOUS KIDNEY FUNCTION TESTS IN RET ATI ON 
TO THE TOXEMIAS Or PREGNANCY 


J F C VDDEN B S ahd CHARLES McLANE, M D New \ ozc 

Fro» U« Department of OUtrtrvra tod Oroetalony York Honplul »md Con-fl CoOr,r Knr \ ork 


C HRONIC nephritis is a grave and fair 
ly common complication of preg 
nancy, j et it is one of the most difficult 
conditions to recognize in its earlier stages 
An elevation of blood pressure per se is not 
sufficient evidence for making a diagnosis of 
nephritis as the differential diagnosis has to 
take into account many other conditions such 
as essential hypertension eclampsia and pre- 
edampsuu Hypertension plus albuminuria 
and a nitrogenous retention m the blood have 
been the entena for the diagnosis of chronic 
nephritis, but these more espi oullv the latter 
two usually appear so late that the damage 
to the kidney is irreparable lor example 
MacKay and MacKay staU {and we concur 
with them) that a patient with chronic inter 
stitial nephritis maj have a blood urea con 
centra tion within normal limits even though 
more than one half the functioning tissue of 
the kidney has been destro) ed 
Many tests have been dev doped for the 
purpose of detecting impairment of kidne> 
function One of the difficulties of mterpre 
tntion lies in the fact that all of the tests are 
nat based on the same principle For instance 
in the phenolsulphonephthalem test a for 
eign substance is injected in the creatinine 
excretion test one injects a substance which 
is normally excreted m the untv* but the 
presence of which in the blood is question 
xxble (i 4 ) whereas the urea clearance is a 
measure of the amount of blood cleared of 
its urea in one minute 
Stander and Peckham m their follow up 
*tud> of a large senes of patients with nephn 
Us in pregnane} have shown that 40 per cent 
of these women died within 10 >c*rs after the 
diagnosis was definitely established With 
these findings in mind it i* of utmost Impor 
tance that the obstetrician should recognize 
kidney impairment as earl j as possible It 
vas with a desire to find which if an) of the 
man) kidney funcUon tests were of sufficient 


■cuwuvuy 10 aiuercntiate the toxemias of 
pregnancy that Stander, Ashton, and Gulden 
undertook a comparative study of the Mown 

“ “““ntmtioB test, urea concentration 
factor diastase test thiosulphate tot of 
Nym, the guanidine and creatinine excretion 
tests of Major, the phenolsuiphonephthaleln 
test and the urea clearance test Thcsi 
authrn conclude that the latter three 
proved ol real value In th, .i 1 , 

between mild nephnt,, ond the other om" 
mtasof pregnancy andrecommendcdLu” 
clearance and creatinine excretion trau f 
routine use m all patient, sudenng from ,0^ 
axntaMpragnano in which 

adfnrab^cat'Z o^Tne".>* 

in patients m whom on/.° nC ^ n lc>( 
nephnus. It was our purpo^T^ thron,c 
stud> to determine whirh^L" !\ c , PXw-nt 
tests which have been rrmnf 0 0 three 
author, mentioned gives b V the 

evaluation of kidney fanetlnn “j 05 ! accurate 

be used exclusively 00 thus could 

~' 5UWerc ^™ tl „ the follow, ng 
Urea dnrance \ (, 

Sfisiteai&grtssa!- 


5 o *m 
time U noted i 
laboratory 

1 Tin rtrtt* Oat tV» (tr«« tW 
lit »ml WeakJasi witkcndc* tr **ttj 
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A t(t The time b recorded from the moment 
that the catheter u damped in the first hoar until 
the catheter b damped in the neat hour Thai If 
after Inserting the catheter and collecting the urine 
the damp is applied at ? 01 a m thu time a regard 
ed at the beginning of toe first specimen which u to 
be rent to the laboratory 

PktnMsHlfkontykikalt ta int i The patient hai 
a rubber catheter uuerted and the bladder la 
emptied The catheter remains in place for the 
duration of the teat (a) The catheter ta fattened 
to the patient a kg with adhesive tape mu lo bold 
it in place (b) A KeDv damp la used to close off 
the catheter 

2 The bladder ta emptied and 6 rtufligiams of 
phcnolaulpbonephthalcin u riven intravenously by 
the doctor Tne patient now drinks too cubic 
centimeters of water 

j I iftecn mum tea after the Intravenous intec 
lion the first specimen is collected, properly labeled, 
and rent to the routine laboratory The patient u 
given ioo cubic centimeters of aster 

4 Fifteen mi on tea later the second specimen is 
collected, properly labeled, and sent to the routine 
laboratory The patient a given too cubic cent! 
meters of aster 


-j-- r — 1 - - 



J Fifteen minutes later the third speqmen b 
ected, properly labeled and sent to tbe labors 
tory The patient is given ioo cubic centimeters 
of water 

6 Fifteen minute* later tbe fourth specimen la 
collected, properly labeled, and sent to the routine 
laboratory The patient Is given ioo cubic centi¬ 
meters of aster 

7 Fifteen minutes later the filth specimen Is col¬ 
lected, properly labeled, and sent to the routine 
laboratory 

8 Fifteen minutes bier the siUh specimen la 
collected properly Ubeled, and sent to tha routine 
laboratory 

q Fifteen minutes later the seventh specimen is 
collected properly labeled, and sent to tne routine 
laboratory 

io Fifteen minutes later the eighth specimen b 
collected properly labeled, and sent to the routine 
laboratory 


table i —PBEWouuunoHurrniALr.rN test 
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Chart 1 


Creatinine it j/ 1 7 to b m The patient voids 
and the specimen is discarded- The patient may 
have 200 cubic centimeters of water 
a 8 15 a.m Breakfast I* served from floor terv 
Ice. 

3 8 jo a m The patient void# and the entire 
specimen U sent to the laboratory At this time 
}i gram of creatinine is given intravenously by the 
doctor 

4 g jo a.m The patient voids and the entire 
specimen ia sent to the laboratory The patient 
may have 300 cubic centimeters of water 

TABLE m —UREA CLEARANCE 

5 1030 a m. The patient voids and the entire 
specimen is sent to the laboratory 

Points to be emphasised 1 The entire 
amount of unne must be sent to the labor# 
tory 

TABLE I\ —UREA CLEARANCE TESTS 
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Chart t 


2 The exact time the specimen was col 
lected must be placed on the label 

3 Be sure that the correct label is filled 
out completel) and correctlj 

4 All medications during the interval of 
the test* must be stopped 

5 Avoid giving pitintnn and adrenalin 


To express the urea clearance as percentage 
of normal the above formal* are changed as 
folkrwi 


INTXtPKETATION OT TESTS 
Urea dearance test When the urine volume 
exceeds a cubic centimeters per minute the 
following formula is used to calculate the 
amount of blood that is cleared of It* urea 
In one minute 


Cm—MtTTmqrD desrsari! 

U — Urt» utrDgrn per ooccm anoe 
\ —Volume o< uruM pci nnflale 
B —Ore* mtrogra per oo an blood 

If the output is less than a c an per minute 



Pkmolsnlphontpktkalan led The amount 
of the drug expressed as a percentage of the 
total amount injected eliminated during 
each quarter hour Interval is recorded as 
shown in Figure i The curve plotted In this 
figure is normal Any variation from this 
graph Is an indication of deficient kidne> 
function 

The creatinine led The amount of creatln 
Ine excreted in each specimen is recorded as 
shown In Figure i The normal kidney should 
excrete two to three times as much creatinine 
in the first hour after Injection as during the 
hour preceding the Injection 




CADDEN AND McLANE KIDNEY FUNCTION AND TOXAEMIAS OF PREGNANCY 181 


PWiialeln 

FVr ("*»l C«£t« 

100 

no 

too 

no 

«0 

10 

to 

“ 0 0 q 0 

0 

• _0 . 

g 

0 

50 



no 

. 


30 

. 


20 

. 


0 

- 





Urea Clarence 
P*r C Al U*rw* 

10 ?0 30 AO JO to TO 10 no BO DO 8> BO 


Chart 3 


RESULTS 

Our results are based on the findings In— 
23 cases of normal pregnancy 216 cases of 
low reserve kidney, 90 cases of chronic 
nephritis, 38 cases 0/ pre-eclampsia, 9 cases of 
eclampsia 

Pkeru 4 :ulf>koMpftthakw test In Table I 
are recorded the average values for the phe 
nolsulpbonephthalein test in normal preg 
nancy as well as in each of the various types 
of toxemia. In the normal pregnancy group 
a total of 37 testa were made M though omy 
5 of these were earned out before delivery, 
the average values agree closely with the 
averages obtained in the postpartum period 
In the low reserve kidney group, we had 68 
testa m the antepartum and m (n the post 
pflrtum period, there is a total of 153 tests 
m the nephntls group 75 of which were per 
formed antepartum and 78 postpartum while 
for pre-eclampsia and eclampsia there are a 
total of 54 tests. 


The values in the low reserve kidney group 
differ somewhat from the accepted normal 
values which arc 56 per cent for the first half 
hour and 14 per cent for the second half hour 
The sinking feature of the low reserve kid 
ney group is the parallelism of Its values with 
the nephritic group As one can readily see 
the values are for all practical purpose, 
identical. This, to our minds, invalidates the 
phthalem test as a means of differentiating 
between low reserve kidney and early chronic 
nephritis and this test is perhaps of doubtful 
value m detecting the presence of early 
kidney insufficiency 

It might be pointed out however, that the 
first half hour's excretion in the antepartum 
pre-edampsia group vs only 15 per cent It is 
possible that this shows a specific inefficiency 
of the kidney of the pre-edamptic that is pe¬ 
culiar to that condition We are not suggest 
Lng this as a hypothesis but merely' as an ex 
planation of the solitary' deviation of Table I 
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TABLE V—RELATIONSHIP BETWEEN BLOOD 
PRESSURE RANGE AND UREA CLEARANCE 
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Tht creatinine txcretion (at The remit* of 
tin* te*t are of interest It will be noted in 
Table II that In each ca*e the kidney u more 
efficient postpartum except in the normal in 
which ttc have only a few teat* Here again 
we see the low reserve kidney and nephritic 
groups In a g ree m ent while the pre-edamptic 
group U ihghtly less efficient Since there b 
so great a uniformity of value* throughout 
the table we feel it can be *afdy said that the 
creatinine excretion te*t is not deGcate 
enough to reveal kidney impairment in the 
early atagea of nephritis 

urea clearance By a urea clearance test 
we mean the average value for two consecu 
tlve 1 hour penod* Only those tests which 
agreed within 10 per cent of the average value 
were accepted In Table III are given the 
figures obtained from the urea clearance teita 
Of the three test* studied thl* is the only one 
that show* any constant and definite vana 
tlon In toTscmla groups. Hu* differs greatly 
from our finding* for the phthalein and 
creatinine test* in the low reserve kidney 
and nephritic groups For the former class, 
the average value* for the urea clearance are 


ioi 7 and 104.9 per cent normal for ante¬ 
partum and postpartum respectively while 
for the nephritic group the value* are 753 
and 68 6 

From a itudy of 94 observation* on 31 case* 
Bruger and Mosenthal concluded that the 
range of 80 to 110 per cent normal was too 
high These author* suggested 75 per cent as 
the lower limit of normal 50 to 75 per cent 
normal as doubtful range and below 50 per 
cent normal as a manifestation of kidney 
impairment. In view of thb we have can 
udered the distribution of the test in various 
range*. The figure* shown In Table IV bring 
out quite forcibly the fact that no matter 
what value below 80 is taken as the lower 
Emit of normal the number of nephntic 
patient* u predominately greater below that 
value than any other group Our findings 
agree with those of Bruger and Mosenthal 
We believe that any patient showing a urea 
clearance persistently less than 70 per cent 
normal should be classified a* having chronic 
nephritis From the table one sees that 5° 
per cent of a total of 176 test* on patient* 
diagnosed a* nephntic are below 70 per cent 
normal in thb group 

In Table V we have listed the blood pres¬ 
sures m four groups The hrst group has a 
normal systolic and normal diastolic 

- 9 ° 

the second group ha* an elevated systolic and 
normal diastolic the third group has 

a normal sj-stolic and elevated diastolic 
while the fourth group Indudes 
patient* with an elevated *y»tolic and an ele¬ 
vated diastolic pressure The urea 

+90 

clearance test* are recorded u the percentage 
of the total number of test* in each blood 
pressure group which 1* below certain limit*. 

An Inspection of this table reveals that the 
distribution of the urea clearance test In 
respect to blood pressure Is quite uniform. At 
first glance it may seem tr—t the nephntic 
group having a normal systolic with an ele¬ 
vated diastolic blood pressure Is inclined to 
give lower values for the urea clearance than 
any other blood pressure group However 
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this tendency disappears when urea clear 
ance values below 60 per cent normal are 
considered Except for this apparent in 
fluence of the diastolic pressure there is no 
relationship between the blood pressure and 
kidney function as measured by the urea 
clearance test 

RECAPfTOTATIOV 

The urea clearance test was examined by 
Hurwitz and Ohler who found higher values 
m normal pregnancy than usual reporting a 
figure of 137 per cent normal Tms agrees 
quite closely with ours namely 122 7 per cent 
normal On the other hand, Can taro w and 
Ricchiute found that as pregnancy' progressed 
the kidney function decreased In the third 
month of gestation they obtained a value of 
hi per cent normal which decreased gradu 
ally to 59 per cent normal during the ninth 
month. In the postpartum period they report 
values averaging 121 per cent normal 
Practically all of our testa were made on 
patients shortly before and after parturition 
and we cannot in any way account for the 
material differences between our findings 
and those which were reported by Can taro w 
and Ricchiute 

In respect to the phenolsulphonephthalcm 
test we wish to mention the findings of Van 
Slyke d al These writers state that it is only 
after the urea clearance has fallen below 20 
per cent normal that the two tests are in 
agreement In Charts 1 2, and 3 we have 
plotted the values which were obtained either 
on the same day or consecutive day's from the 
urea clearance and phthalein tests. Chart 1 
shows that practically all of the relative 
values obtained from the low reserve kidney 
group are in good agreement and lie in the 
area of normal phenolsulphonephthalcm and 
normal urea clearance The ardes which are 
plotted on Chart 2 represent normal preg 
nancy while the dots are chronic nephritis. 
In contrast to Chart 1 the majority of points 
representing nephritis on this chart he m the 
area of normal phenolsulphonephthalem and 
low urea clearance which would seem to mdi 
cate that the urea dearanee test is capable of 
revealing decreased kidney function while the 
phenolsulphonephthalem test has yet shown 


no signs of kidney impairment In Chart 3 the 
dotted squares indicate eclamptic values 
One sees immediately that this chart while 
lacking the number of points is practically 
identical with the preceding chart These 
charts show graphically' the greater sen si 
tivity of the urea dearance tests as compared 
with the phenolsulphonephthalem test 

SUMMARY 

1 We ha\e studied the phenolsulphone 
phthalein creatinine excretion and urea dear- 
ance tests in 23 cases of normal pregnancy 
and in 343 women suffering from one or other 
type of toxocmia of pregnancy 

2 The values obtained are given in Tables 
I U III &nd IV 

3 Of the phenolsulphonephthalem creat 
mine excretion test and urea dearance test 
only the latter is sufficiently sensitive to 
differentiate chrome nephritis from the other 
toxrcmias of pregnancy 

4 The lower limit of normal for the urea 
dearance test is probably in the neighborhood 
of 70 per cent normal 

5 The average urea dearance value for 
nephritis is 75 and 68 per cent normal for 
antepartum and postpartum respectively 

6 Fifty per cent of all the nephritic patients 
showed values below 70 per cent normal 

7 There is no apparent relationship be 
tween blood pressure and kidney function as 
measured by the urea dearance test 

8 There is no kidney impairment accord 
mg to the urea dearance test in the low 
reserve kidney group 

9 The average urea clearance values for 
pre-eclampsia and eclampsia are lower than 
those obtained in normal pregnancy 

10 Wc recommend the urea dearance test 
as the most sensitive method so far devised 
to recognize early or mild nephritis To be 
assured that one is dealing with a nephritic 
condition it Is essential that repeated 2 hour 
tests be performed 
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FRIEDMAN TEST IN HYDATID MOLE 
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A NUMBER of recent reports have indi 
cated the value of the Aschheim 
- Zondek pregnancy test m hydatid 
mole and chorio-epithehcnna A greatly in 
creased content of prolan or sex hormone 
similar to that derived from the anterior 
pituitary body, in the unne is accepted as 
differentiating these conditions from preg 
nancy (xo) The Friedman test for prolan, on 
account of its greater ease of execution, has 
in man> quarters superseded the Ascbheim 
Zondek as a pregnancy test (x 3, 5, 6 7 ia 
13) We have been rather uncertain of what 
constitutes a positive Friedman test forhyda 
tid mole and have seen no case reports in the 
literature dealing definitely with this subject 
From perusal of the excellent monograph 
of Mazer and Goldstein (10) on dim cal 
endocrinology, we were under the impres¬ 
sion that the diagnosis rested upon the find 
mg of a positive rabbit test after injection of 
less than 1 cubic centimeter of unne We 
(2) encountered a patient 04 cubic centimeter 
of whose unne gave a positive reaction 
Mole was suspected but 10 days later she 
aborted 1 dead fetus of 5 months Mater 
(8), in a recent letter to the Journal of the 
American Medical Association, emphasizes 
the fact that the quantity of prolan Increases 
with the duration of pregnane) In the fifth 
month of a normal pregnancy, he states that 
1 cubic centimeter of unne should give a posi 
tive rabbit test The diagnosis of mole 
should not be made he says unless a positive 
reaction is obtained following the injection of 
one-twelfth of a cubic centimeter of a 24 hour 
specimen 

In a recent paper entitled "The Value of the 
Aschbeim Zondek Reaction in the Diagnosis 
and Prognosis of Chono-epithelioma ’ Max 
er and Edaken (p) review the subject, and 
report a case In their description of the 
diagnosis of thar own case, the following 
sentence is the only reference to their labora 
tory studies "Repetition of the Aschbeim 


Zondek test showed that as little as r cubic 
centimeter of her unne evoked a very strong 
reaction The stimulated rabbit ovaries 
resembled a diminutive bunch of grapes 
With the gradual decrease in the size of the 
metastatic tumors there is a correspond 
ing decrease in excretion of prolan so that 
now, after a lapse of 6 months 10 cubic centi 
meters of her unne evoke no more than the 
ordinary pregnancy reaction in the isolated 
rabbit." 

It 15 to be noted that although these authors 
emploj the phrase "Aschhenn Zondek test" m 
the title and bod> of their paper, the refer 
ences to "as little as 1 cubic centimeter of 
her unne and to the 1 stimulated rabbit 
ovanes,' make it obvious that the Fnedman 
test was the one employed In the Aschheim 
Zondek reaction of course, the test animal is 
a rat, and x cubic centimeter of unne is not 
a small dose In the published discussion of 
the paper there is no comment upon the dis¬ 
crepancy Dr Franklin L Payne (0) men 
tions a case in which cbono-epithehoma was 
suspected because 3 cubic centimeters of the 
patient % unne evoked a positive reaction A 
diagnosis of twins however was subse 
qucntly made. Dr John C Hirst (g) f id a 
case in which mole was suspected, obtained a 
strongly positive Friedman reaction after the 
injection of "only a cubic centimeters of 
unne (i.e only one fifth the usual amount) " 
His case also later proved to be a twin preg 
nanc) 

This discussion and the figures are men 
tioned not with any intention of criticizing 
the admirable work of Dr Mazer, which we 
have followed with interest and profit but 
merely to show that there 21 some confusion 
in the recent literature as to the normal 
amount of prolan m pregnane) unne and as 
to what should constitute a positive Friedman 
test for hydatid mole or chorio-epithehoma. 
The phrases Ascbheim Zondek and Fnedman 
testa, are interchanged a little indiscnrm 
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Physical elimination showed manj missing and 
carious teeth marked endocervidtis, and a uterus 
enlarged to the sire of a 6 months pregnancy 
Physical findings otherwise were negative. There 
was an arnemia, with hemoglobin 57 per cent, red 
cdls, 3,350000 and color index oq Urinalysis 
and the blood Wassermann and Kahn tests were 
negative. 

X-rav examinations In Jane and later In July 
(Dr Barfield-Carter and Dr J A. Meadows) 
showed a soft tissue tumor In the pelvis but no out 
line of a fetus. The general condition of the patient 
improved with hornltallrMtion. No fetal heart 
sounds were heard there were no fetal movements 
and no fetal parts could be distinguished. The 
patient was transferred to the Gynecologic Service 
shortly after her admission 

Menopause, complicated by a large bleeding 
fibroid was considered as a Dossibie diagnosis. 
Dead fetus was considered and hjdstid mole or 
cborio-eplthelioma was suspected 
Friedman tests with decreasing quantities of a 
morning specimen of urine were made, with the fol 
lowing results. Mature rabbits were used but not 
postpartum animals All were subjected to lap¬ 
arotomy for examination of the ovaries immediately 
before the first injections. 

The Friedman test, as shown in Tabie II. was 
strongly positive after Injections Into rabbits of 
respectively 21 a. o 5 and 0.06 coble centimeters 
of a morning specimen of urine. Smaller quantities, 
o 04 and o oa cubic centimeter respectively pro¬ 
duced a marked ovarian reaction but not what we 
consider a positive pregnancy test 
On July J7 the patient complained of pains in 
the back later of pains like labor pains, she began 
bleeding freely and passed a mass resembling gda 
tin beads. She gave the appearance of Impending 
shock. She was taken to the operating table, 
where her cervix was seen to be soft dilated, blnlih, 
oozing blood, which contained dots with the de 
scribed gelatin bead bodies In them. The uterus 
was emptied with sponge forceps and a curette. 
The specimen removed weighed 012 grams, and was 
diagnosed in the laboratory by Dr George S Gra 
ham as hydatldlform mole. 

Four days later her condition had much unproved. 
She received a transfusfon of 510 cubic centimeters 


of whole blood Later she was given three treat 
meets of massive X radiation and 1400 milligram 
hours of radium (Dr J A. Meadows) She was dis¬ 
charged August 10 to remain In her home for j 
weeks and then return for a panhyiterectomy but 
overstayed her rime 

Her condition on readmlsslon August jp, was 
good. The cervix was Infected from slight radium 
Burns and was cauteriz ed thoroughly before opera 
tion, September a when panhyatereclomy and 
appendectomy were performed. 

The pathological report (Dr Graham) showed a 
persistent focus of trophoblastic infiltration of the 
myometrium 

Her recovery was uneventful except for a dUr 
rhcea which was probably from Intestinal irradla 
tion and a sinusitis which developed during con 
valescence 

She was discharged October 8 in good condition 
except for a residual marked anemia (iuemoglobin 
44 per cent) A Friedman test 3 months liter In 
which a total of 30 cubfc centimeters of urine were 
injected gave a negative reaction. 

It is of some interest that although 24 
hour specimens of unne were not employed, 
the Friedman tests of this patient, came with 
in the limit mentioned by Mazer for a posi 
live diagnosis of mole, since a positive reac 
tion followed the injection of o 06 cubic cen 
timeter of unne. 
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A LOWERED MORTALITY IN ACUTE APPENDICITIS AND THE 
BASIS THEREFOR 1 

ERNEST E. ARNHEM M.D F.A.C5 axd HAROLD NEUHOF M D^ New Yoxk 


R EPORTS In the literature indicate that 
the mortality rate of acute appendi 
atis in its severer forms is not dunm 
ishmg despite the accumulated experiences of 
several decades m the surgical treatment of 
the disease In keeping with the results re¬ 
ported by others an analysis of the three year 
period 1928 1929 1930, on the surgical serv 
ice of Mount Sinai Hospital to which we were 
attached discloses the datn shown in Table I 

TABLE I —‘DATA TOR 1928 1929, J93O 

Mortality 

Typ* C*»e» Dwtfat per «st 

Actrt* pfcItTO*** <x t«j 1 o f7 

AcVU, Witt tlKta JJ J * 

AtXU, witk lool pentenutn f »» 

Afyt., With difliMo panttwltM 14_ 1 » 4 

Total l» 13 8 

In 1930 the problem of appendicitis was 
taken up anew from several angles individ 
ualization of cases indications for operation, 
operative technique, and general manage¬ 
ment It was thought that careful considera 
tion of these aspects might lead to some 
reduction of an obviously high mortality 
The results for the second 3 year period are 

TABLE n —DATA TOR 1931, 1932, 1933 

_ Mortality 

Typo Ct*ca Dwki per e arn 

Acuta pbttrmomoaa or gaagmom 1 o o 

Acme, w ith abacrM ji t 64 

\catft, wrtk lct*l pw iWUs rj 

Actrte with di C—e pentowrtii 1* j 16 t 

TOtml 1 J 3 j J 

Some comments on classification and mor 
tahty should be made before the methods to 
which we ascribe the Improvement in results 
are outlined All cases m which operation 
was done m the 6 year period are included 
The milder forms of acute appendicitis were 
eliminated because their inclusion tends to 
distort the true picture Thus the addition 
of more than a hundred such cases without 
mortality would so lower the total figures for 
acute appendicitis that the results mthesigmf 
icant group* of cases might be glossed over 
The classification of acute phlegmonous 


(all layer* involved) and acute gangrenous 
appendicitis (Group i) is based on the opera 
Pve findings and the pathological report 
Some exudate was often present on the surface 
of the appendix in such cases Clear or straw 
colored peritoneal fluid was not infrequently 
noted but was not classified as a local pen tom 
tis. By the latter (Group 3) is meant consider 
able periappendiceal exudate or free purulent 
fluid m the appendiceal region and (or) pelvis 
The abscess group (Group 2) comprise an 
abscess or abscesses completely walled off 
from the peritoneal cavity by intestine and 
(or) omentum 

In the first 3 year period autopsies were 
performed in 8 of the 10 fatal cases in the 
first three groups. Suppuration was the 
cause of death in all The clinical course in 
dicated that infection was also the cause of 
death in the 3 cases with diffuse peritonitis 
It has been shown elsewhere that suppuration 
is the most common cause of death after 
laparotomy for any infective intrapentoneal 
lesion 1 Widespread local suppuration or dif 
fuse peritonitis m the appendi a tis abscess and 
local peritonitis groups were the essential 
lesions at autopsy A pnon it can be said that 
death from a spread of infection should not 
occur after operation for appendicitis abscess 
There must be some thin g fundamentally 
wrong in the high mortality of operation for 
appendicitis abscess insofar as the mortality 
is due to a peritonitis which did not exist at 
operation To argue that such gross extension 
of infection might have occurred without 
operation is begging the question The only 
logical conclusion is that it was induced by 
operation 

The two deaths in the abscess cases m the 
second 3 year senes can be briefly discussed 
In one a putnd lung abscess presumably due 
to aspiration developed, and the fulminating 
pulmonary lesion seemed to be the obvious 
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cause of death. There ru no autopsy The 
second patient died 8 week* after operation 
for appendicitis abscess There had been con 
sideranle infection of the abdominal wall A 
prolonged exhaustion psychosis appeared to 
be the cause of death \t autopsy there was 
no evidence of peritoneal infection 

Two deaths are not included in the tables 
of the second aeries One patient was a child 
with diffuse peritonitis of a week ■ duration 
who was not operated upon and died a few 
hours after admission The other patient waj 
transferred to the surgical service with pyle¬ 
phlebitis and multiple abscesses of the liver as 
found at operation performed on admission. 
The removal of the causative appendiceal 
lesion did not influence the clinical coarse 
\utops) confirmed thu statement 

DXA0H08TIC TEATTJRES 
A carefully obtained history has proved to 
us to be the most important factor in the 
diagnosis of acute appendicitis- The well 
known sequence ol events is rarely lacking If 
pain is localised its site is a suggestive lead to 
the situation of the leskra Special palpation 
for a mass is an essential step because opera 
tion may be deferred under circumstances to 
be noted when a mass Is felt We have re 
pentedly observed that masses are much more 
readii\ discernible b\ gentle than by firm 
palpation The ‘rebound sign is not used, 
for we believe that it is unnecessary may 
prove misleading can eidte undue pam and 
apprehension and mi) invite the spread of 
infection Left tided abdominal puncture is 
performed when the diagnosis is in doubt and 
the patient is seriously ill The procedure Is of 
decisive aid in establishing the presence or 
absence of a peritonitis as well as the degree of 
the peritoneal infection It is often practiced 
when the diagnosis of appendicitis appears 
certain m order to determine if diffuse pari 
toneal invasion is present or absent The 
technique of and experiences with abdominal 
puncture have been reported elsewhere 1 The 
subject is mentioned here because of Its bear 
fng oc precision in diagnosis and therefore on 
plan for treatment Whether or not a mass is 

HnW, JW^\ Cc4n In Itilwl pTw ■ rV* *■( 
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felt, an effort Is made to determine the situa 
tion of the appendiceal lesion. As stated we 
accept localized pain as one lead The site of 
localized tenderness, if present, is palnstak 
ingly sought for A co-operative patient Is 
asked to palpate his or her own abdomen to 
aid in determining the region of maximal 
tenderness The abdomen is again palpated 
gently when the patient is anesthetized in 
order to determine If a mass can be fdt We 
stress the efforts at localization because the 
assumed site of the infected appendix is our 
guide for placing the abdominal incision 

PRE-OPERATIVE TREATMENT—TEE CHOICE or 
mic ro* OPERATION 

The correct choice of time for operation can 
be an important factor in the outcome ol the 
case We do not refer to patients in good con 
dition with the symptoms and signs of an un 
complicated acute appendicitis All patients 
with a short history (within 14 hours) are 
operated upon promptly In many cases of 36 
to 48 hours duration patients are also sub¬ 
jected to operation shortly after hospitalize 
tion However in the second day phase and 
thereafter operation is not Infrequently de 
ferred for a time if the patient is Dot in good 
condition The tnp to the hospital may nave 
been long and difficult a patient may arrive 
in a highly exdted state, another patient may 
be partially dehydrated Examination may 
lead to the diagnosis of a localizing or localized 
infection These are some of the factors which 
often lead us to wait a few hours or longer 
before proceeding with operation In the 
second or third day of an attack of acute 
appendicitis The temperature and pulse 
rate usually drop with rest m bed Dehy 
drated and shocked patients are placed on a 
•low intravenous dnp of 5 per cent glucose in 
normal saline solution 

Young children and infants comprise a sep¬ 
arate dais because of the difficulties In de 
tennining the extent of the lesion and an 
apparently smaller likelihood of walling off of 
the infection They are therefore operated 
upon without debt) at any period, intra 
■venous glucose solution bong the only pre- 
operative therapy when the general condition 
is not satisfactory 
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We rarely operate on appendiatis abscess 
as an urgent case In fact immediate opera 
tion is contra indicated by us in most cases 
with well localised masses. These patients 
usually enter the hospital with considerable 
fever and rapid pulse With rest in bed light 
fluid diet, and intravenous glucose solution if 
necessary the fever subsides, the pulse rate 
slows down and the general conffibon im 
proves. This has been our invariable expe¬ 
rience in the past 3 year? Coincidentally 
spasticity becomes less evident, the mass less 
tender and more dearly defined Operation 
is often deferred for several days and is 
usually performed when the temperature and 
pulse rate are approximate!} normal and the 
mass well circumscribed We believe that the 
mortality of appendicitis abscess in the first 
senes as high as the mortality of appendicitis 
with peritonitis is ascnbable m part to the 
fact that operations were emergency proce 
dures. 

Cntically HI patients with diffuse peritonitis 
are not operated upon directly after hospital 
admission They are given absolute rest in 
bed morphine and intravenous glucose in 
normal saline solution and are under con 
tinuous observation Operation is usually 
performed several hours after admission at 
which time some and occasionally great im 
provement in the general condition is to be 
noted 

In all cases placed on pre-operative intrn 
venous therapy the slow dnp is continued 
throughout operation and is maintained for 
hours to days after operation depending on 
the condition of the patient 

ANAESTHESIA 

Avertin is administered to the great major 
ity of cases children included usually with 
the addition of nitrous oxide-oxygen and 
occasionally, ether Postoperative nausea and 
vomiting are greatl} reduced thereby and 
abdominal distention is less apt to occur than 
with nitrous-oxide ether anesthesia Spinal 
anesthesia is reserved for obese patients who 
are not gravely ill We bcliev c that the shock 
which results occasionally from spinal anaesthe¬ 
sia lowers general resistance to infection and 
in that sense invites spread of infection 


OPERATION 

We are fundamentally opposed to the 
concept of a procedure to be done with great 
celenty through a small inasion, or with 
tactile location and finger delivery of the 
appendix Many patients will of course re 
cover after a technique quite out of hoe with 
the niceties of operative procedures custom 
only practiced in abdominal surgery We are 
convinced, however that spread of infection 
is a not infrequent sequel which can be 
avoided with a careful and deliberate tech 
nique Conceding the occasional necessity for 
speed of operation, we are of the opmton that 
the great majority of patients will have a 
better chance for survival with a carefully 
executed operation performed under adequate 
•visualization As already shown the most 
common cause of death after operation is 
intrapentoneal suppuration and not a com 
pbcation at some distant place. 

incision 

The incision should be large enough for full 
visualization of the lesion The type and 
placement of the indaion depend on the loca 
tion or assumed location of the appendiceal 
lesion The majority of our patients have been 
operated upon through a rectus splitting in 
asion If a McBumey incision is employed 
we sever the muscles when better exposure is 
required A vertical mason through all layers 
lateral to the rectus is practiced for a laterally 
situated appendix Whenever a mass 13 felt, 
the inasion is placed directly over it A 
routine inasion which disregards the situation 
of the lesion is illogical. It may open the 
peritoneal space for more than the re 
uired extent may make access to the appen 
ix more difficult and for these reasons may 
lead to spread of infection The inasion 
should always be enlarged m the desired 
direction for adequate exposure, rather than 
to apply vigorous retraction for the purpose. 

INTRAPERITONEAL PROCEDURES 

Suction is at hand and is employed for the 
removal of infected fluid m the operative 
field As soon as the accum is identified and 
isolated the peritoneal cavit\ is shut off with 
moist pad 9 or packings. Whenever feasible 
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the amentum is drawn down and spread over 
loops of gut before the p«ds are placed in 
portion Other than the terminal ileum no 
small intestine b to be seen m the field until 
the time for closure of the abdominal Indaion 
The base of the appendix is Identified by fol 
lowing the anterior longitudinal band of the 
aecum A ligature is passed through the 
meso-ippemlix at this point the caecum u 
packed away and gentle traction u made on 
the ligature The appendix b then delivered 
from base to tip by placing Allis forceps about 
it, under inspection If the appendix is ad 
hereut it should be freed by instrumental 
dissection Handling of the infected organ is 
not necessary in the majority of cases If 
palpation b required to determine the position 
of the appendix or if manual delivery of the 
appendix must be performed the contain 
inated glove b at once discarded There 
should be no contact between the appendix 
and adjacent pads or retractors during its 
delivery under full vision The accum is not 
packed away but b held out of the wound to 
facilitate the delivery of a deeply Disced 
appendix When a mass ts present an absceas 
b aisumed to exist The Instrument for its 
entr) (bone elevator or curved scissors) b held 
in one hand and the suction tip m the other 
so that pus b sucked up as soon as pcs is en 
countered The correct plane of cleavage In 
abscess cases is carefully sought for and main¬ 
tained under Inspection A sterile light b 
useful for this purpose and can at the same 
time be employed as a retractor Abscess 
cavity or cavities are explored to thdr limits 
In order to be sure that unopened pockets are 
not left behind The appendix b usually but 
not in variably removed 

DRAIN A QE 

Strip* of Iodoform gauze of varying width, 
depending on the individual requirements, are 
used In abscess cases the} are packed into 
all recesses of the cavity or cavities Packing 
by gauze b employed in non-abscess cases if 
appreciable pendent exudate about the ap¬ 
pendix exists or tv hen the appendix has been 
attached to an obviously Infected bed In our 
opinion drainage is particularly indicated In 
such cases when the infected area 11 behind 


the caecum against the posterior parietal 
peritoneum 

Drainage by tubes la not employed We 
consider tube drainage not only illogical 
but also an invitation to maintenance and 
spread of Infection for the following reasons 
(i) no assurance that the tube remains where 
it b placed (2) Irregular collapse of walls of 
abscess cavity or infected bed around and 
beyond the tube with consequent tendency 
towards pocketing (3) the postmortem evi¬ 
dence of residual absce*es about tube drains 
(4) the commonly noted postoperative foul 
discharge and sloughing with tube drainage. 
We regard perfunctory gauze drainage as un 
satisfactory as drainage by tubes Gauze 
drainage is only correct if the infected area or 
areas are packed open widely from the bottom 
Contaminated instruments, and gloves if 
contaminated are discarded after the gauze 
pack is placed Rubber dam b used to sep¬ 
arate the gauze from intestines, and omentum 
b drawn alongside whenever feasible The 
abdominal wall is dosed In layers but not 
tightly about the drains 

POSTOPERATIVE TREATMENT 
Drams are not disturbed until loosened b> 
discharge Their gradual shortening is usually 
begun about a week after operation Dis¬ 
charge a rarely profuse and never foul Infec 
tion of the abdominal wall U also rare. When 
the packing b removed, a dean bed is usually 
seen light repacking b not Infrequently de 
sirable In order to prevent premature closure 
As already stated the intravenous drip 
started before or during operation in the more 
tenons cases, b maintained after operation 
until the general condition b utiilactory 
We believe that a number of our cases have 
recovered as the result of the continuous intra 
venous administration of glucose saline solu 
tion When kept up for days the needle Is 
shifted from von to vein In order to minimize 
the c h a n ces of phlebitis. Commonly em- 

E toyed procedures such as the indwelling 
evln tube and colonic Irrigations require no 
discussion In our opinion rest b Imperative 
for sick patients ana we do not hesitate to 
administer adequate amounts of opiates for 
that purpose Cathartics are never admin 
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istered until the patient is convalescent and 
are rarely given at any time Manifestations 
of intestinal obstruction are assumed to be 
due to angulation of bowel by fibnnous ex 
udate which is likely to absorb The occa 
sional cases m which intestinal obstruction 
has developed in the early postoperative 
period have therefore not been subjected to 
operation and all have spontaneously re¬ 
covered 

Regardless of physical signs suggesting a 
pulmonary or some other distant postopera 
tive complication we assume that a patient 
who is not doing well after operation is suffer 
ing from infection related to the operative 
held. Close watching for evidence of sup¬ 
puration is therefore begun under such or 
cumstances The status of the general pen 
toneal cavity can be almost certainly estab¬ 
lished by left sided abdominal puncture if 
there is die slightest doubt as to the existence 
of pentomtis The timely drainage of a sub- 
phrenic abscess an encapsulated intrapen 
toneal collection of pus or a retropentoneal 
phlegmon may prove to be the vital factor in 
the recovery of the patient. 


SUUUAHY 

Intrapentoneal suppuration and not some 
distant complication is the usual cause of 
death after operation for acute appendicitis 
Death should occur only rarely after opera 
tion for acute phlegmonous appendicitis, 
appendicitis with local pentomtis or appen 
diatis with abscess, unless diffuse pentomtis 
also exists at the time of operation 

A companson of the mortality of the 
severer forms of acute appendicitis on one 
surgical service in two successive 3 year 
penods shows a marked reduction m the 
second penod except in the category of diffuse 
pentomtis 

The factors contributing in varying degree 
to the lowered mortality are discussed under 
several headings diagnostic features pre 
operative treatment the choice of time for 
operation with special reference to appendi 
atis abscess amesthesia general pnnaples of 
operation, choice of masion carefully executed 
operation under full visualization with mini 
mal soiling gauze drainage postoperative 
management, the search for, and timely drain 
age of complicating suppurative foa 
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ABDOMINAL INCISION IN LESIONS OF THE RECTUM AND 
RECTOSIGMOID AS RELATED TO THE COLOSTOMA 
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T HE statement b\ Mo) nlhan that arcum- 
itancf* connected with tbe incision are now 
among tbe rooat important in the whole 
range of abdominal surgery I bcheve was no 
exaggeration In tbe election of an mitul abdom 
mafinanon in cases of carcinoma involving tbe 
rectum and rectosigmoid, a more complicated 
set of purposes onset than in questions dealing 
with the average crebotofny In moat instance* 
and at tbe hands of tbe majority of operator*, a 
two-stage procedure is preferable in carcinoma of 
this area, and not infrequent]) an abdominal in 
cmon ts made in both stages There are tao 
essentials demanded—first a correct!) placed 
incision, ample enough to cam out thorough 
exploration, both peipatorv ana visual, and to 
permit am ncceaaary ultra abdominal procedure 
second tbe earning out of a properly placed 
cokatomv eitbei loop or end type and either 
temporary or permanent It seems to be the 
consensu* of opinion that a median or para 
median inonon offers tbe operator tbe better 
opportunities I prefer tbe paramedian motion 
because I believe it is fairiv well e*t*bhsbed that 
muscle tomnade and fascia to-f**cu approd 
nation give* better support to tbe wound, and 
where a colostomy b implicated complete nr 
rounding of the limb or limbs of colon by muscle 
tmuc provide* a better functioning colonic 
aperture As a matter of fact probably all 
abdominal work could be done with tao motions, 
namely tbe right and left paramedian incisions 
A* to the considerations against the lower Wt 
paramedian Incnooo it u commordv believed that 
herniation is more liable to follow a rectus Incision 
than a Wt McBurney or muscle splitting incision 
that tbe re-opening of a potentuDv infected wound 
at tbe seccod stage of an operation may introduce 
Infection Into tbe peritoneal cavity and if tbe 
wound doc* heal there h the posubihty of a weak 
abdominal wjH As to tbe find considered ud 


venJty I have found that herniation very rare!) 
occurs at tbe site of a Wt recto* incision if the 
abdominal wail ts correct 1\ and securely closed 
The following technique has been used in my 
cases When sur g er y of the large bovrd I* In¬ 
volved with or without colostomy tbe pen- 
tooeum ts dosed bv a continuous chromic catgut 
suture If a limb of bowel n brought out through 
the wound separate sutures are entered above 
and below tbe protruding \iacus Tbr*c should 
be brought fairly snug around tbe ends of tbe 
loop of bowel The first tier of sutures, con turn 
out in type-, secure!) closes tbe peritoneal cavitv 
and holds the pentooeum and overling Iran*- 
vermin fascia in approximation, Tbe second tier 
bringing together muade and faaoa Is of inter 
rupted chro mi c catgut suture*, placed about i 
centimeter apart There is greater strain upon 
the more superficial muscle and faada layers and 
if a continuou* suture Is used the entire length 
of the wound a threatened should the suture 
break With interrupted suture* In these lovers, 
this hazard a not so great even In the face of In¬ 
fection Tbe akin a closed with Interrupted 
dermal sutures, with or without tbe additional 
support of silkworm figure-of-eight retention 
suture* I am beginning to doubt tbe necessity 
of these latter suture* if the wound I* closed a* 
heretofore described snd have omitted them on 
many occasions. This type of wound closure is 
used at both stage* of tne operation. Following 
tha technique m a series of seventy five colostomy 
cases, I have had no Instance of tree hernia lion 
develop and only on one occasion have I detected 
even a slight weakness in tbe abdominal wall 
In opening tbe Wt rectus Inarioa at tbe sec 
oad stage of tbe operation, I have found that 
gross infection of tbe wound is quite rare if 
proper pre-operative management and colon 
surgery- technique have been followed These 
wounds seem to heal In spite of their constant 

m 
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contact with faxes, particularly if the faxes are 
not permitted to neighborhood the wound during 
the mat is to 34 hours. If infection does occur, 
the time elapsing between the first and second 
stages of the operation usually permits proper 
recover)’ of the tissues and establishes an £m 
munity An abdominal wall is probably stronger 
after two incisions through the same area with 
proper suturing than after two incisions in close 
proximity either properly or improperly sutured. 

The following types of incisions are usually 
elected by the various surgeons. Lahey and his 
colleagues use the median incision between the 
pubis and umbiheus and bring out the proximal 
end of the sigmoid through a very small left 
McBurney masion. The distal end is implanted 
in the lower angle of the median incision. 
This permits thorough through-and through irri 
gation of the diseased segment, a point which I 
think a a marked advance m technique and which 
I personally follow At the second stage of the 
procedure, the median incision is re-opened. Just 
what procedure this author follows in the in 
operable case is not stated In this noteworthy 
contribution Rankin prefers a low median in a 
slon and inguinal colostomy, although the distal 
segment is dropped back into the abdomen. He 
re-opens this incision at the second stage The 
technique of the inoperable case is not described 
Coffe\ uses a right rectus 1 nasi on and pulls the 



Fig 1 The tissue beyond the damp hi* been exdsed 
with the cautery end rdless* of the damps establishes the 
temporary cok*tomy through the left rectm If immediate 
drainage of the pnnimal loop is Imperative, a small 
catheter Is pursestrteged Into this loop 

proximal end out through a left rectus incision. 
By his technique, the second stage is entirely a 
perineal operation. C H. Mayo describes a left 
muscle splitting incision parallel with Poupart's 
ligament ample enough for palpatory exp [ora 
tion. The layers of the abdominal wall are 
brought out under the loop At the second stage, 
a midline incision is probably used although 
this n not definitely stated. I doubt if this pn 
many masion gives one quite the freedom for 
exploration and vision mto the abdomen that 
the mi dime or paramedian masion does. Also in 
this technique the cautery’ is used later to open 
the colostomy rather than merely releasing the 
clamps. However both colostomy limbs are 
completely’ surrounded by muscle which I believe 
is essential in a properly functioning colostomy 
Regarding the advantages of the left rectus ind 
si on there is greater ease of exploration, both 
palpatory and visual The left lumbar gutter may 
be closed off by a pursestring suture without 
difficulty’ A good functioning colostomy either 
between the fibers of the left rectus or through 
an accessory small McBurney’s incision may be 
made and in either instance will be completely 
encircled with intact muscle fibers, which is so 
important in the permanent colostomy whether 
in an operable or inoperable case. Any type of 
lesion, under any or all circumstances may be 
adequately dealt with. 

Now let us consider the various possibilities 
of a clinical nature which may present themselves 
In acute obstruction of the colon within the sig 
mold or rectum, the left rectus masion affords 
an ample opening and. If exploratory is not con¬ 
tra indicated it may be carried out with ease. 
If a temporary type of colostomy is indicated, a 
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loop of sigmonl ma) be brought out o\er a gisss 
rod through this mason after the left lamhsr 
gutter is closed off To avoid subjecting the 
patient a few dayi later to the repugnance of the 
odor of ha own burning flesh, and perhaps the 
application of damp* to bleed mg points with it* 
attending dtstresa, I usually follow a suggestion 
of Hirscnman, except that I go a step farther 
Hiradunan suggests m bis paper Median 
Colostom) (Umbilical) ” giaapmg a longitudinal 



Flf J If «-» aatencr reacctioa u ad t»ahle, the distil 
s tump U securely doaed and tha promna] limb a brooftt 
out tircw*b tha upper anyV of the left rectta iocwmg aad 
cokstany eatahiahed \ catheter any be p u rre H nepd 
mto the lkW 0# this stomp d ufce»aary 



F« 4 If the caae a inoperable, the loop of nrcKvl a 
troujtii out throuftL the left rectta inos»oa ( bodjr of all 
layra of abdominal a all a broajht through a rent m tha 
caeaocnkai and sutured Tba retnadader of the wound a 
then dewed and the wamowd sev e red between two damps, 
thus rarabliahgn a good end type of permanent colas tuny 
Tha method a alao aaed to operable cun of colostomy 
and poatenor rraectwn If tmmediate drama je a neceaaary 
a wall catheter a poraeatraged mto tha picmmal parap 
u ihowa La the raaert 

band by two fererpa about 1 to 3 Inches apart 
raising upward, and then applying a long curved 
damp just below the ends of the traction forceps 
The damping of the forceps pnti pressure on a 
spindle shaped area which becomes the opening 
of the coloatomy when tbe damn is later removed 
Of late, m a number of cases, I have applied the 
damp and then with cautery destroyed the board 
tissue beyond tbe margin of tbe damp If It is 
then necessary to open the damp in a few hours, 
the opening is already present or if immediate 
drainage of the bowel is necenry a catheter ma> 
be puisestimged Into the loop erf sigmoid and 
immediate drainage established, followed hter b\ 
the removal of the damp for the regular aJodcmv 
opening Following tins technique, whether the 
case is operable or inoperable, and whether per 
manent or temporary colostomy la necessary there 
is no necessity for the patient to experience the 
mimical odor of hr* own burning flesh and the 
distress and discomfort that usaaD) aecompam 
the grasping of bleeding points along the mes¬ 
enteric beroer 

If tbe case is considered operable and one fol 
lows the technique of Labey for abdominoperineal 
resection, this indskm is alao most serviceable. 
If immediate drainage of tbe bowel is necessary * 
catheter may be inserted just proximal to the 
damp and held in place with a puraestring suture 

(Fig 3) 

If the esse is operable and colostomy and 
posterior resection Is tbe operation of choice, the 
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following technique is used. After ligation of a 
few blood vessels in tbe mesentery of the sigmoid 
to permit a rent of sufficient trie, the left lumber 
gutter it dosed. Holding the loop of sigmoid 
upward, a tongue of peritoneum fa brought be¬ 
neath the loop and aecured to the opposite peri 
toneal walL Likewise a layer of muscle and fascia 
is brought beneath the foop and secured by a 
mattress chromic catgut suture. Finally the 
skin is brought beneath the loop and secured 
mth a mattrcaa suture c£ derma. The pentane*] 
edges at the upper angle of the -wound are brought 
together with, a continuous chromic catgut suture, 
as are those at the lower angle of the wound. 
The muscle and fascia are approximated with 
interrupted chromic catgut sutures placed about 
1 centimeter apart. The closure around the limbs 
of bowel should be rather snug to permit early 
sealing off of the peritoneal cavity The skin is 
closed with interrupted dexmo sutures. Tvro 
crushing damps are applied dose together and the 
bowel severed with the cautery (Big 4) The 
clamps are left cm and strapped to the abdominal 
wall The cUmpe are released 48 to 12 hours later 
If immediate drainage of the bowel is necessary, 
a small catheter may be Inserted Into the lumen 
of the bowd fust proximal to the proximal damp, 
using a pureestnng suture to provent contami 
nation. 

In cases in which the lesion is so advanced as 
to be inoperable, the t echn ique for colostomy is 
the same as that just described for colostomy 
and posterior resection This gives a good func 
tfornng end-type of colostomy in this group of 
individuals in whom the minutest details for 
comfort are moat necessary and deserved Bowel 
contents do not pass over from the upper stoma 
into the lower diseased segment ana cleansing 
irrigation of the lower segment is easily earned 
out. 


II anterior resection of the sigmoid is feasible 
this motion permit* adequate exposure and the 
intermuscular end type of coksstom) ma> be 
established at the upper angle of the wound 

(Fig S) 

With this timehonoredincision,both emergency 
and selective operations are adequateh ban 
died and desirable types of colostomies may be 
piaetd in both operable and inoperable cases 
If a permanent colostomy is necessary m other 
case, the end type of colostomv well encircled 
with muscle is easily earned out. In no instance 
is it necessary to use the cautery after the patient 
hu left the operating room In the inoperable 
case greater comfort is given the patient b> per 
milling through and through Irrigation of the 
diseased distal segment. In the inoperable case 
in which, colostomy carries a mate nal increase in 
mortality, one is able to give the patient an end 
type of cokatom} compieteh surrounded bv 
muscle and there is no fear of spreading infection 
into the peritoneal cavity since the bowel con¬ 
tinuity is not severed until the abdomen has been 
completely dosed. Drainage of the prowmai 
limb may be instituted immediately with very 
little danger of contamination. 
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PEPTIC ULCER OF MECKEL S DIVERTICULUM 
A Repair of Two Case* akd a Ritvtew of un Literature 1 
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M ECKEL’S chvrrtKulum, which r e pr e sents 
t remnant of the intestinal cod o l the 
omphalomesenteric duct, occurs in i to 
3 per cent of the human race and is more common 
In the male see The mucous membrane of the 
diverticulum, usually of the fleae type, mi) also 
lie of gastric and leta often of duodena] jejunal, or 
pancreatic character When present, die gastric 
mucosa generally Hoes the greater portion of the 
diverticulum and may include both fundus and 
pylonc glands Schaeti in a stud) of 17 sped 
mens of Mechel s drvertkuhim found gaxtnc 
mucoaa present In 166 per cent, duodenal or 
jejunal mucosa in 10 per cent pancreatic tissue m 
3 7 per cent, and both pancreatic and gastric 
tissue in s 4 per cent Koch states that gsstnc 
mucoaa waj present in ij per cent of the speci¬ 
mens which he examined Hudson and Koplik 
report the presence of gastnc mucosa m 5* per 
cent of 33 specimens studied microscopically In 
a subsetment article b> Hudson, in which 13 caaes 
of Meckel 1 dnertlcuhim are reported, gastric 
mucoaa was present Id 7 cases ana duodenal mu¬ 
cosa in 1 case In our renew of the literature we 
have found 46 cases of typical peptic ulcer sub¬ 
stantiated by histological exammaUoo, which 
with the addition of our 1 cases, males a total of 
48 cases (Tsble I) In this group 44 specimens 
contained gastnc mucosa, 1 specimens both gas¬ 
tric mucoaa and pancreatic tissue 1 specimen 
pancreatic tissue, and 1 specimen duodenal mu¬ 
cosa It is interesting to know that in ambibcal 
cysts or fistulas, which repr ese nt remnants of the 
umbihcai end of the omphalomesenteric duct, 
gistnc mucoaa ma\ also be found Achsner and 
Karehtx hare collected 9 reports from the years 
1881 to 1908 of tumors, cysts, or fistulas of the 
umbilicus secreting an and fluid, whkh structures 
when removed and erammed presented m whole 
or m part the histolog) of gastnc mucoaa Linda a 
and Wutff hare reported a case of an umbilical 
pooch lined by gastnc mucosa containing a 
chronic peptic ulcer 

The cUntcri picture of peptic ulceration of 
Meckel a diverticulum ts comparatively new 
Dectx, in 1907 reported a case of acute perioration 
at the base of a Meckel s diverticulum in a boj 9 
years of age. The diverticulum was am puts ted 
distal to the site of perforation, and microscopf 
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cally it show ed gastric and pancreatic tisrue. He 
suggested that the process which resulted in per 
fora bon might be similar to that occurring in gas¬ 
tric ulcer Huebtchmann, In 1913 reported the 
case of a boy 4}^ years old who bad intestinal 
hemorrhages after abdominal trauma. One 
month later be developed peritonitis and died af 
ter operation At autopa) a perforated marginal 
ulcer was found at the edge of gastric mucosa 
Because of the absence of inflammatory signs be 
did not t h i nk that the perforation was the result 
of a diverticuhtb Callender in 1915 described 
the autopsy of an infant 19 months <5 age which 
had died from intestinal bwmanhage A direr 
ticuhim 3 5 centimeters long was found with a 
Punched-out regular ulcer eroding an sxtery at the 
junction of gastric and ileac mucous membranes. 
In the some year Gramen reported a case m a 10 
year old boy who suddenly developed peritonitis 
and mas found at operation to ha\e a perforated 
ulcer of Meckel s diverticulum located at the edge 
of gastnc mucoaa In 1914 R H Jackson re¬ 
ported a case of a jo >car old boy who was 
operated upon in 19x3 because of repeated mtesii 
nai hannoerhage*. An eroded vessel was noticed 
in a marginal ulcer at the base of Meckel s dher 
barium It was not subjected to histological ct 
amination and it was suggested that it might be 
tuberculous Thu case wji unquestionably one 
of peptic ulcer In 1915 Stuli and Waringer re 
ported 3 caaes of then own and ir caaes which 
they had collected from the literature. They de 
scribed very accurateh the clinical syndrome 
accompanying this pathological condition. Abt 
and Stramn, m 1936 reported 3 cases and called 
attention to the syndrome described by the 
writers just mentioned The greater number of 
cases hate been reported unce 1930 Since 1930 
reviews have been published try Achsner and 
Karehtx, Lindau and W uiff and Mason and Gra 
ham. In 1033 \ aughn and Singer described com- 
prehennven the perforative type of peptic uker 
The two £0Bowing caaes of crer own represent 
two contrasting examples The first case presents 
the more typical dimed picture of recurring mas- 
rive hemorrhage from the boa el without other 
specific symptoms or physical signs while the 
second case chronologtcall) our Sat case, Illus¬ 
trates the more infrequent circumstance of acute 
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perforation and in acute surgical abdomen as the 
initial symptom oi the conditloo. 

Cm TV patient iu a f«n*k mknt ij mtetha erf 

g fe Sb* bad been a foil term iD/act erf no rm a l (Jrixvay 
eeept for jaundiea tbe fort *«k and acmna feedaw cbfe- 
colLwi derm* tV fiat mentis erf bfe iV »u wdl until 
tV aje erf q rnentha * ben »be pw**td a rtooJ which m foD 
erf tkjod, foJtoum* winch aba wai to weai and palbd that 
abe vu take* to a bc^mal La anotber aty where tbe a 
named 1 day» She reeumed from her iu rnm , and f 
month* later tba dr.ek.prd [wmncaia, after which *V 
•ti well op to tbt tune oi ber Lac t e al lOwm 

On Jaty A, igv it (he *X* <rf 5 mnithi, padtkxJy ». ab¬ 
out pala or gar, tbe paaaed a itooi cootaimnj a larjc 
uncont erf red blood Sha paaaed a tmular Bool that 
tvemr< There wera no other ij-mptom On the roomie* 
erf tba aecood day the paard biood ajtaxn, which tbit tene 
ta e tV ttocj a cry dark red rotor almost a tarry «FT**r 
ance Thu itcnl wo at red for eraraioaticr) and it con¬ 
tained aboul j ounce* orf clotted biood One orf t* (G R ) 
ail it tha tnoa ukni to are her and after a prlimmary 
eunasation he aent her to tba Good Samaritan Ikapttal 
with a inmnoral djajwaa of ulcffltHCk of kleckeTt direr 

CxualnatUD r e til led a well rwnmbed infan t, eicredinf- 
Iy pair, but without any other M*rt» orf acute ilbw The 
pallor wat tba oalj pcaitrre finding Tbe abdomen waa 
negative Rectal rrananalioci mealed no polyr* TV 
temperature m oo derreea, tba red blood cell count, 
j jo poo tba *hrta Mood cell count, j oo, tba hamofierfan 
J5 per cent and tbe bieedin* time and ciai in* lane wttc 
*ithm normal hrmti An immediate biood tnnjfiw**, 
and a aecocaf traoafuatao 6 day* later rawed tba hemo- 
llobao to So per rent V roenl*r*oto*ical aramnatxn orf 
the patro-mteatmal tract «u neeatrre D*ht day* after 
adrraauoo, a lapamjlocny m performed with a pre-opera¬ 
tive dngnoaa of peptic ulcer orf Meckel's divertirohxrn 
At opera boo a drv crtaniom inch loo* wwi found on the 
ileum about u roebe* abov* tba arenm Ita peritoneal 
aarlacc appeared normal Tba dirertmtlum aa* ermrd 
with a narrow cull orf intestinal wall, and an appendectomy 
waaaiaodooe The infant * romalewrence a as uneventful 
J-eammiUoc orf tbe drverticulnm mealed a amaS dean-cat 
aupretanal ulcer about j mrfhmeter* m dwmrtc located at 
I he base orf I hr dnertir uhjm and rtlendm* into I hr inlea - 
l inal moccaa klicroacopac eearmnataai revealed tba ulcer 
located t tba junetteo of gastsc and lkac macuas mem¬ 
brane* TV entire mocooa me m b rane erf tbe drrertjcukim 
ail orf raatne character that m the peunmal half r ca e nv 
trfm* prlonc fiand*, and that in tie data] half ftmihn jkmd* 
with chief and parietal crib Tbe floor orf tba ulcer «aa 
coasted a ita I’rra cm talc and l!tn will of tba dnerDcubm 
m th d a refua ibowed me evidenca erf chrome inflamma¬ 
tion 

Cask i The patient a a* a healthy weD noorabed male 
Infant B roontV erf aye, with *o totory erf prerec aa tSnem 
TV nifht before a riro* n n p to tbe Good Samaritan l (capi¬ 
tal be a* akeoed with inter* abdcantaal pain After cry 
in* for a boor* V went to deep Tba (ottos m* rooenen*, 
January x8, gji be onuted twxw and appeared to bav • 
a bd n mau l daccenfort Ob* erf a* (G R ) was then calkd 
and after an namnatioo he sent the child to tha boa^atal 
with a rlnraw orf acuta appeodicitii 

Tbe tmprrature sa* oo 6 decrees, pulae, 144, and rr*- 
r«ration, *S The patient appeared dwtrraaed and tha 
thigh* were drawn up TV a hdocir a ml* erf rawmal coo- 
tour In tbe loser right quadrant there ru drfinrta local 
tenderM* and modeiVta nande apajco Rectal azanuoa 
Uon ma* uegatna. Tbe « hoe blood CtQ coot was 14,700 


with 65 per cent polymorphonuclear Jencocyto An Im 
metbata operatic* wasdeoded ocm 

Operation revealed mm »b(piUy turbid, straw-coiored 
pentooeal fluid On uuerticn erf tbe fcrrixntrr a csall 
roaas w** felt shjch had ao re cen tly adhered to the anterior 
abd om i n a l wall that it waa freed at tha irjt touch and par¬ 
ser ted tato the sound Tha mass a a* a Meckri * direr 
tjcshnn inch ton, located on tb* loser ileum about it 
niche* from tbe iJeoaecal ymeten At Us base 111 a 
punched out, lenbcnlar perforation, shch bad adhered to 
the ihrlo mral wall promptly enough to pre*ent a (rank 
perrtocjtB Tha comment wu made by the opera toe 0 . 
B J ) that ths perforation reaemUcd tba acsti perforation* 
aecn at or near tbe pylorus TV drvertlcuhim wai errwed 
with a narrow eufl of mtetfmal sail, and an appendectcmy 
w** aV door TV patrnt recovered procijKhr Sabre 
q-jent patboio*Kal rrammatioo revealed that the mmroia 
orf tbe divertMulam waa drfmriety orf f*atnc character and 
tbe fundm hie glanda roc tamed cWf and parietal crib 
TV acute perforata* s 1* located in a mmll chrome ulcer 
at tha junction orf (astne and ileac e n uro cs rrerobrincs 
TV fibrotic thickerus* orf tbe sail in the rrjum erf tbe ulerr 
isdastfd that it was chmnc one 

We have found In the literature « total of 78 
case* which wv have grouped a* foDon (tee 
Table* I, II, and HI) Group I Indude* 48 cue* 
of definite ulcer In which gwtrfc, doodenaJ, or 
pancreatic mnetaa sai defintteK deroomtratetL 
Group II indude* 14 case* whkn in clinical and 
pore pathological finding* quite definitely belong 
m the peptic ulcer groon but shlch mere not er 
aminea hatologkaily In Group IU are 16 caies, 
aorne with and other* without gastric moccaa, all 
lading demonstrated ulcer* except s cue* re 
ported by Stem a* phlegmowra* perforation* It 
1* ointe probable that moat of these case* belong 
in me peptic ulcer rroup but we h»\ e not Included 
them m the compilation orf our ifatutic* 

There t* taually a ringle ulcer, found camntocly 
in a short divert]cuhnn WTth lew exception* the 
ulcer ha* been located at the bare of the diverticu¬ 
lum at tbe junction orf ga»tnc and Ileac maccna 
membrane*, and extending Into the Deac r a ther 
than Into the nitric mucoaa. In tome instance* 
the ulcer at the bare ha* been termed an ileac 
ulcer but tbe term marginal a used moat fre¬ 
quently and ts more descriptive because the Deac 
mocoaa general!) extend* lor a short distance into 
the bare orf the diverticulum Occasional!) mul¬ 
tiple ulcer* are seen as in the cases of UoD, 
Schmidt, and Peterman and Seeger In the caret 
of Taylor and Peterman and S ee ge r definite Ileac 
ulem were described In the latter case and also 
the care orf Meba an ulcer at tip orf dr>erticalum 
bad perforated the ileum at a higher level. Tbe 
chronic type orf ulcer 1* usuaBy found, typical cares 
of which are those orf Aids* Schmidt, Dragstedt, 
Peterman and Seeger \ sughn and Singer and our 
Care* Infrequent!) snperfidal ulcer* are recorded, 
such as Hnd*cm * (*4) Care 1 and cur Care 1 



TABLE a—DEFINITE ULCER CASES—WITHOUT HISTOLOGICAL EXAMINATION 
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METR/c. 

Fig. 1 Case 1 A photofjrmph of the diverticulum which 
wu rtcixxl with a narrow cuff of inteatlnal wall 

The process of htemorrhage, which is described 
in its clinical phase later In mis paper, is probably 
more frequent in the chronic penetrating type of 
ulcer In £ instances grossly eroded vessel; have 
been described In 4 cases gross blood was ob¬ 
served in the intestine or large bowel at the time 
of operation and in the cases of Ulrich Peterman 
and Seeger and Hudson (24) (Case 3) bleeding 
occurred into the peritoneal cavity at the time of 
perforation. Our Case 1 and Hudson’s (24) Case 
1 prove quite conclusively that massive hxemor 
rhage may occur from very superficial ulcers or 
erosions of the mucous memb rane The fact that 
months or even years may elapse between iuemor 
rhages indicates that an ulcer ma> be quiescent 
over a long period, and very likely there is in such 
cases temporary complete healing of the ulcer 
Certainly m our Case 1, which had suffered a mas¬ 
sive hiemorrhage 6 months before the one which 
brought her to our attention, there was little evi¬ 
dence of a chronic type of ulcer It is our belief 
as has been suggested by one ot two writers, that 
in some of the cases listed m Table HI, in which 
ulcers were not found at operation any one of 
three conditions must have existed (1) the ulcer 
or erosion may have been so superficial that it 
was overlooked (2) a superficial erosion may 
have healed previous to operation (3) the ulcer 
may have been located in the ileum where it was 
not seen 

Perforation which may be either an acute or 
chrome process, has occurred in more than one 
half of the cases reported The acute perforation 
appears as a punened-out lentil shaped opening 
in or near the crevice at the base of the diverticu¬ 
lum Except for its shape it strikingly resembles 
the acute perforation of a gastric or duodenal 
ulcer Many of the acute perforations have re 
suited In general peritonitis, but, as painted out 
b} Vaughn and Singer, the conditions are more 
favorable to immediate plugging or sealing than in 





FTg 1. Ca»e i A slightly retouched photograph of the 
interior of the diverbcuhim shown in Figure 1 A shallow 
soperficial ulcer is *een at the jtmctscm of the dtverticular 
and inteatlnal mneoaa membranes The ulcer extends into 
the intestmai mucosa. The mucosa ol the dfverticulam is 
intact 

similar perforations of gastric and duodenal ulcers. 
Because of the small size of the perforation and 
the mobility of the diverticulum, the hole may be 
plugged by mucus or fibrin, sealed by omentum 
or a loop of intestine, or bj adhesions to the ab¬ 
dominal wall. In addition to our case we have 
listed m this group the cases of Gramen Etche 
gony, Peterman and Seeger, Achsner and Kara 
iitx, Vaughn and Singer and Smith and FTill. 
Certainly a number of the other walled off perfor 
ations, if all the facts were known probably could 
be added to this group It is quite definite how 
ever that walled-off perforations are often the re¬ 
sult of a chronic slow process. Some cases of 
walled off perforations have proceeded to the for 
matlon of peritoneal, mesenteric, or retropen 
toneal abscesses. Intestinal obstruction has also 
followed local abscess formation. 

The dose analog} of the peptic ulcer of 
Meckel s diverticulum to the jejunal ulcer located 
at a gastro-enterostomy stoma has been suggested 
by several writers. Huebschmann was thehrst to 
make such a comparison. Gulbal says that 
Meckel s diverticulum behaves like a miniature 
stomach Stulx and Wonnger state that the bor 
ing quality of the ulcer is demonstrated not only 
by the fact that ft rapfdly reaches the serosa and 
perforates but also by its tendency to hollow out 
a niche in the mesentery, or to penetrate the ab¬ 
dominal wall after adhesions are formed. They 
feel that in this respect the analogy with duodenal 
or gastrojejunal ulcer is perfect. Haberer has re¬ 
ported the coexistence of two duodenal ulcers and 
an ulcer of Meckel a diverticul um. Schreuder 
a case of Meckel s diverticulum ulcer in 
the outer aspect of the pylorus led the 
operator to do a pylonc resection but no definite 
pylonc ulcer was found in the specimen In their 
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Ftg j Cm j \ low power cOLpulWtrc erf a wctioo erf lb* dn erUeohUD tbown m 
Fijum i »od Tb* irro» pouiti to Lh* elec uw* Th* enff orf intnUmJ mgeoM a 
to tbe right arf tb* •ker The rotirt leafth trf dnettjcnl»r mou to Lb* Wt l» rtiown 
b j tojk i»c7Wcr nwgwScatjofi to be jutne m type 


ditaiMton of the genesis of peptic ulcer Lindau 
and V. ulfl express their bd*4 urat the proem In 
Meckel* diverticulum supports the biochemical 
theory of the ongin of peptic nicer Matthew i 
nod l>ragstedt have produced typical chronic 



ulcer* of the Meckel * diverticulum type by 
anastomosing small Pavlcrw pouches to the krrer 
end of the Denm 

The condition is much more common in the 
male Of the definite ulcer cates (Tables I and 
II) 40 were in males, 9 in females, and m 4 the acr 
was not stated Although the age varied from 5 
month* to 45 yean, the ulcers are predominately 
in infanta and children Nine or 14 per cent were 
leas than 1 year 11 or 19 per cent, were 1 and 1 
yean 3 or 5 per cent, a ere 3 and 4 year* 14, or 
»3 per cent, were 5 to 10 yean 15, or 14 per cent, 
were 11 to 16 yean and 7 or 11 per cent, were 16 
to 45 Tears The age wrf* not given In j caaes 

Intestinal hjnnorrhage 1* the most constant 
symptom of this condition While in aocne in¬ 
stances only a few tarn' or slightly bloody stools 
are pasted, the hemorrhage, however fa usually a 
maarire one The bloody stool mav varj m color 
from bright red to black, although It Is usually of 
a dark red color Collapse may result from a 
single massive hrmonhage, or a tucceaskm of lett¬ 
er hemorrhages may reduce the patient within a 
few davi or weeks to a state of extreme amnma, 
in which condition perforation is verj prone to 
occur If the child does not de\ elop a perforation 
he is likely to recover and then after trie lapse of 
weeks, months, or even > ears, to suffer a recur 
rence of the hjemorrhages Thu tendency to re 
enrrenee u a striking characteristic of this condi¬ 
tion After a typical massive hrmorrhage the 
hjemogiobm may be reduced to 10 per cent or 30 
per cent and the red blood cell count to : 500/100 
AD of the case* listed m Tables I and II have gn en 
a hator) of Intestinal hiwnorrbage, except 11 
cases of acute perforation, in which the perfor* 
turn was the initial symptom of the condition. 

Iscxt to haanonhage the most frequent compli¬ 
cation fa perforation, the process of which we hive 
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Fla 5 Cate 1 Low power magnification of a lection cut Fig 6 Cate *. High power magnification of the mucous 
through the diverticulum Tha aecbon ahcnrt a cuff of in- membrane of the dlrerticalum Hluitrated In Figures 4 and 

teatinal mucota, the acute punched out perforation and the 5, thawing the fund at type of gutric giandt witn rh^f ud 

fibre tic thickened wall of the diverticulum The mucout parietal celli 
membrane erf the dive rhenium b of gat trie type 


already described. In 5 cases perforation devel 
oped while the infant or child was under observe 
tton for intestinal hemorrhage. Of 6a cases with 
definite ulcer formation, 37, or 59 per cent, have 
perforated Of the 37 cases of perforation 7 cases 
or 19 per cent, were acute perforations which 
quickly became sealed or plugged, 18 cases, or 49 
per cent, were acute perforations with peritonitis, 
and 12 cases, or 32 per cent, were walled off per 
forations, some of which resulted in local abscess 
formation 

Prior to perforation symptoms other than in 
testmal hemorrhage are general!} lacking In 
several cases in older children or adults there have 
been symptoms of abdominal distress. Unless the 
in flamm atory changes about a chrome ulcer have 
reached the visceral peritoneum there is no pain 
ngiditv, or tenderness, but there may be a colic 
like distress at the onset of a massive hremor 
rhage This colic is not as acute as m intussuscep¬ 
tion and it quickly subsides In some Instances 
large hemorrhages may be unassoaated with ap¬ 
preciable distress. Hie walled off perforations 
are characterised by variable degrees of tender 
ness, rigidity, and distention A local abscess 
when present has seldom been large enough to 
form a palpable mass. The diagnosis In this 
group has frequently been appendicitis appendi¬ 
ceal abscess, or intussusception. The acute per 
foration followed by diffuse peritonitis presents 
the usual picture of a very acute surgical abdomen 
Coses in this group and the walled-off perforative 
group if associated with or preceded by massive 
intestinal hemorrhages, may with considerable 


certainty be given a diagnosis of perforation of 
peptic ulcer of Meckel s diverticulum 

In the differential diagnosis the blood dys- 
crasias are easily eliminated. Bleeding time and 
clotting time are normal. The blood picture is 
that of an acute secondary anarmia. In the cn v* 
with perforation a leucocytosis is present Duo¬ 
denal or gastric ulcers are eliminated by the ab¬ 
sence of digestive symptoms and by a negative 
roentgenological study The Meckel s diverticu¬ 
lum can Dot ordinarily be demonstrated by the 
X ra>, because the barium does not enter it The 
only case on record which was demonstrated by 
the X ray is Case 23 in the senes of Hudson and 
Koplik. The diagnosis of intussusception Is 
eli min ated b> the lack of obstructive signs, the 
lack of Intense colic, the absence of a palpable 
mass, and the absence of mucus in the bloody 
stool. Rectal polypi may be excluded by pal 
pation or proctoscopic examination. The other 
common pathological conditions of Meckel s di 
verticulum—acute diverticulitis, gangrene, and 
intussusception, as well as intestinal conditions 
such as obstruction, intussusception, and polypi— 
may be associated with some evidences of intesti 
nal bleeding but they usually do not produce the 
recurrent massive hemorrhages seen in ulcer of 
Meckel s diverticulum 

To date, in addition to our Case 1 ulcer of 
Meckel s diverticulum has been diagnosed pre 
vious to operation by Jackson, Peterman and 
Seeger Shannon Hudson and Koplik, and Green- 
wald and Steiner 

The treatment of peptic ulcer of Meckel s diver 
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bcnlum b obviotaly turgicfli In the caaca with 
hemorrhage an exploratory operation a indicated 
aittT prehmiaan blood Inuia/uatoia IVhfle it a 
true that a number of very anemic patient* have 
developed acute perforation while under obaerva 
two, it a our opinion that the very weakened m 
fant or child ibould be riven the benefit of a few 
da>» rtit and repeated blood tiansfuaions *o that 
be may be a better operative rtak In our Caee 1 
blood transfusion* during the week before opera 
two raised the hrmoclobm from 35 to 80 per cent. 
It a extremely Important, ho* ever to ms at upon 
operation at the earliest poasfWe moment, and 
not to allow the patient • imprm ed appearance to 
dissuade one from performing early exploration 
In any cnac which ha* perforated, immediate 
operation a rerpmed, and also a blooo tranafuaiori 
when there is a definite amend* present In moat 
case* the diverticulum can be exdaed with a nar 
row cuff of intestinal wall in aome a resection of 
a segment of the ileum 1* necessary Table I\ 
reseats an almost perfect sorgkal record in all 
tvpe* except the general pentocltr* group in 
which the mortality a a* more than 50 per cent 
The patient* who were not treated surgically 
have nearly all died. 

SDlfUAlY 

Peptic ulcer of Meckel s dnertieulum la a path¬ 
ological condition which ha* it* greatest moaence 
in male Infanta and children The characteristic 
avmptocn la recurrent massive intestinal harmor 
rhage if are than one half of the cases have been 
complicated by perforation of tbe ulcer In the 
group without perforation, the efiagnost* la baaed 
upon the hhtor) of intestinal he mo r rh age and 
except for anemia, tbe lack of pbyilcal findingi 
The group a 1th perforation presents a picture of 
local or diffuse peritonitis, and usually but not In¬ 
variably have a history of recurrent rna«ive Intes¬ 
tinal brmanhage*. Tbe surgical record la ex 


ceedinil) good in nil case* except the group with 
general peritonitis. 
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SURGEJU GYNECOLOGY ANT OBSTETRICS 


URINARY CALCULI ASSOCIATED WITH PARATHYROID DISEASE 

> LETCHER H COLBY U D Bottom 

Frm t W CiiIiii_i] liro oi 1W H nurtmil i Gr»cnJ 


T HE fundamental problem in tbe considers 
tion of urinary tract calculi t* the prevention 
of recurrence When one considers the fact 
that the great dime* of tbe country report from jo 
to 40 per cent recurrence in nephrolithiasis (ij) 
the importance of thn situation becomes evident 
The fact that kidney atone, as nell ai bladder 
■tone 11 a symptom rather than a disease 1* well 
recognized ftt the present time The surgical re¬ 
moval erf the calculus without anv attempt to 
discover the reason for its pro* th must lead to re 
currence m rrany instances. Thu* we are led met 
iuWv to a discussion of the causes oi urinary 
li Quasi* 

Thu question of stooe formation is extremely 
complex and has absorbed the interest of the 
physiokgiit the biochemist, and the dnuofln 
From the most of experimental and cfrnkal data 
gathered together on the subject, certain fsets 
stand out as important 

First, as regards the urine itself we Lnow that 
here is the extraordinary phenomenon of an ex 
t retoe h supersaturated solation which does not 
obey the ordinary laws of chemical solutions (11) 
Substances excreted by the kidneys are but slight 
1\ soluble m water as uric sad snd calaum 
oxalate, urtc sod being from ten to twenty times 
more soluble m unne than In water 

In a 14 hour amount of unne there b a greater 
quantity of salts than could poanblv remain In 
solution in an equal volume 0/ water Tbe ability 
of the unne to hold there salts in solution b said 
to be due to the presence m the urine of protective 
colloids Thev prevent the precipitation of tbe 
salts and inhibit the formation of calculi If the 
colloids are diminished in amount or if their sc 
tion is interfered with as by chemical changes such 
as occur m stagnant unne the protective mocha 
num is lacking snd the excess of free salts is pre¬ 
cipitated with a resulting forma two of unnary 
calculi Again as has been shoan expenroentaDv 
a marked Increase m tbe crystalline content of the 
urine at times apparently so adds to tbe burden 
put 00 tbe collojdi that they are unable to perform 
their protective action This was successful Iv 
demonstrated by Keyset wbo fed oxamld to rab¬ 
bits and degs and produced oxamld concretions in 
tbe kidneys Despite such experiments, stones have 
not been produced m animals by feeding them an 
exces s of their normal dietary constituents (3) 


btone formation in the urinary tract, tben b 
the result of an abnormal precipitation of the 
ay staJHne elements normally present In the unne 
The causes of this abnormal precipitation are 
probably multiple, for as Randall points out We 
are prarticaDy forced to acknowledge that the 
chemical change that allows a pure one add stone 
to form must differ from that whence an oxalate 
stone ts crystallized As the chemical results vary 
so must the chemical cause " 

There Is considerable evidence that obstruction 
plays an important part in stone formation. Its 
rtiie as regards bladoer caJcuh can hardly be dls- 

e itcd and U is probable that the same ts true for 
dftev stooes In his oxamid experiments Keyaer 
found that when obstruction to the ureter was 
artificially produced stones formed consistently 
and within a few days Most of the clinldans who 
write upon this subject regard urinary stasis ss 
fertile sod for subsequent stone formation. It is 
also true that in manv long standing cases of 
marked obstruction such ts h\ dronephroals from 
aberrant vessels, valves, or stricture*, stone* do 
not develop But if in such Instances a faulty 
metabolism adds markedly to tbe crystalline con 
tent of the unne it is reasonable to suppose that 
Calculosis will result 

Tbe Importance of infection as a cause of stone 
formation is difficult to evaluate Many stones 
develop m an uninfected urine, and In many in¬ 
stances of revere and long standing sepsis of the 
unnary tract, stone formation never occurs Urea 
splitting organism* inhabit tbe unne at times and 
phosphatic deposits frequently result, such a* the 
inmatabom In the bladder diseased by an afka 
hne cystitis 

Diets deficient in vitamin A, prolonged for some 
time, cause crystalline deposits in the unitary 
tract of laboratory animals (i*) Ranganlhan in 
India also found that stooe* produced on such 
diets to which calcium w aa added were composed 
chiefly of calaum, while stooes produced when 
time was not sdded were composde of magnesium 
ammonium phosphate The excretion of large 
amounts of calaum In the urine seemed to affect 
the compaction of tbe iteme* Such dietary 
deficiency experiments go far to explain the geo¬ 
graphical Incidence of stooe, such as Its prevalence 
m certain parts of India and China, or the fre 
quent occurrence of calculi among children 50 or 
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Fig 7 Csae 3 Parathyroid tumor removed, from Case 
3 Actual lire, 1 5 by 1 by 1 centimeter 

extensive bone changes. The true condition was 
recognized in these 3 patients by discovering a 
high serum calcium and low serum phosphorus 
These tests have been performed routinely in all 
cases of nephrolithiasis for some time at this 
hospital As the association between urinary tract 
stone and parathyroid disease is more generally 
appreciated many more instances of a similar na 
tore are certain to be recognized. 

A report of 3 cases of nephrolithiasis associated 
with parathyroid disease serves to illustrate cer 
tain of these facts. 



Fig 8 Photomicrograph of parathyroid tumor removed 
in Case 3. 


The fint cue is that of a 11 year old Italian-American 
shoemaker who entered the hojpltal In October. 1913 com¬ 
plaining of hematuria and intermittent pain in the right 
kidney region Previously well, ho fint noticed bloody 
urine a year ago alter extreme exertion or when fatigued. 
Seven month* ago be wax aeixtd with an attack of severe 
right flank pain radiating to the testicle. He waa taken to a 
hospital had a cyxtoacoplc examination, and 10 day* later 
pasied a stone Since then he hat baa three attack* of 
pain and ha* passed three stones. Two week* ago a similar 
pain on the left aide radiated to the testicle. Physical 
rumination 1 bowed a healthy young male with no abnor 
mahties lave tendernesa about the right kidney The nnne 
contained a little albumin and many red blood corpuscles 
Cyitoacopy and pyekpina demonstrated nonnilre fane 
tio ring, uninfected Haneys with a moderate rixea dense 
calaila* In the right renal pelvi* The bone* gave no eri 
deuce of deealdheation. The blood caldom wax 15 78 
mdhgramx per 100 cubic cen timet era and the phosphorus, 
* 8 milligrams On October 4,1933 the renal calculus was 
removed through a pyelotomy incision. No obstructive 
lesions were detected and the patient did wtfl. About 3 
weeks later a tumor of the parathyroid was removed by 
Dr E D ChurchiH The tumor measured 1 7 centimeters 
in diameter and on pathological examination was found to 
be an adenoma of the parathyroid. 

This patient Is interesting because the only 
symptoms present were referable to the urinary 
tract, yet this was a case of hyperparathyroidism. 
Had the true condition not been recognized by 
the routine estimation of serum calcium and phos- 

C us, and had a tumor of the parathyroids not 
removed, undoubtedly a rapid recurrence of 
the urinary stones would have fob owed The en 
tire absence of bone decalcifkation is also a note 
worthy feature and may be explained by the fact 
that the patient’s diet was very rich m milt. 


Of more interest m certain respects 13 the case of 
a fifty-one year old married woman who entered 
the private ward of the hospital in June 1933 

Eleven years ago the left kidney was removed for exten¬ 
sive calculus disease Since then the has occasionally passed 
gravel Three yean ago a stone waa removed from the 
right kidney and in May 1933 X ray examination showed 
a recurrent itone in this solitary right kidney The blood 
aria am was 11 5 the phosphorus 1 rg and the patient was 
co n sidered a case of hyperparathyroidism A palpable 
tumor in the neck strengthened this point of view During 
the next month the atone became impacted m the upper 
ureter the patient was extremely Ill and returned to the 
hospital. No urine was excreted for 48 hour*, the non- 
protein nitrogen was elevated and the temperature was 
nigh A homed eperatiou was performed to relieve the 
anuria Upon exposure of the kidney dense tear tissue was 
enccamtered everywhere. The kidney Itself wa* dark and 
awollen, its parenchyma *tudded with mibary abscesses. 
The *tone could not be found nor wa* any extended search 
made for It The obstructed kidney wa* relieved by a large 
nephrostomy tube The patient gradually recovered after a 
stormy convalescence, nitrogen retention became normal 
and kidney function improved. The nephrostomy was con¬ 
sidered probably as permanent In view of the ext entire 
renal damage and existing stone. However the stone 
gradually worked its way toward the bladder and, by the 
middle of August amid be felt by vagina. X ray ersmlns 
tion of the bane* showed no marked evidence of decakdfica 
tion. 

On October 7. 1933 Dr Churchill explored the neck 
for a parathyroid tumor The swefflni previously noted 
proved to be an adenoma of the thyroid, bat after a lonr, 
painstaking search a parathyroid adenoma was found in the 
region of the suprasternal notch and removed Ten days 
later cystoscopy and \ ray examination failed to lhow the 
presence of the stone The patient was In splendid cnndl 
tion and soon afterward the nephrostomy tube was re¬ 
moved to allow the wound to Twwl, 
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Thu second aie a mother erampfr ctf on inch 
\kfrmi with h}-prrpnxithvroidism with outstand¬ 
ing symptoms of nephroJithma The recurrence 
of stones, to common in thii doerae, near!) re 
suited m death Here again noticeable ben\ de 
adci&cation was not a feature and tha may hare 
been doe to the fact that tha patient bad been on 
a gastric uker regimen for Kune time, thus keep¬ 
ing the calcium intake unusual!) high A rather 
remarkable fact a the disappearance of the atone 
so soon after the removal of the parathyroid 
tumor It a possible of comae that the atone 
reached the bladder and was voided, although the 
patient was in the hospital at the tune and ita 
passage should ha\e been noticed Pcaribi) the 
atone aoftened and was resolved into crystals 
Whether or not the removal of the parathyroid 
tumor affected tha cannot be said at the present 
In other individuals with unruin tract atooea, no 
difference in the tire of the atooea ha a been de 
tected after the removal of a parathyroid ttnnor 


The third cs»* ssthst oft 5] jssroJd named »rsnsn*bo 
catered the ho^wUl September qvi. cerepUmin* af 
n*hr fWnk pom cf j tr*rs iuilwo In 91 the fill 
hlsdder bsd been reran ed » tboat rebel vug the symptom* 
During the past v r*r »e' ere p*_m curx a more Irrquent it 
tad t, sod she became ess b f ti*med Setae* kat stiffened 
jn nta « re «>d to ba t been due to AecmatMn of msxy 
jrarvuaadm# She often ps^rd Isrje qosntrties of *rrne 
On pbjtjcal resmmsbuo trademr*» at present in the 
m0on of the n*ht lidocy Tbe hiewd prr'snre *aa }?>/ 50 
The artne contained both r*n and blood \ raj ecsmeu- 
tioo atoned larfe dumb b*D shaped calm la* ta the n*bt 

katno pehn In aD of tbe bane* abnormal trsbrcoktioa 

aad decaV-Uxatwc were »efl marked Tbe n*ht duira and 
I emu * re dtaUovdj smalle than tbe boeet cf tb* oopo- 
-41 >ade Tb* mua calcium m 1 t 3 ». th* pba 

pboro* *oa 5J I 178 Tbe rens] none ti ennij reran ed 
by operation. and month later mD sdesesna of (ba 
' >mad meajurm* j by bj ceutu aetrf <u 


pa rmtbv m 
cmaeu 


The last patient a chief symptoms were also 
those of nephrohthiasu, but in tha instance 
DotKtsbie bone changes together with the high 
serum calcium and low phosphorus added to the 
suspicion of parathyroid disease and aided m 
malang tbe correct dUgnoau It b worthy cd note 


that tha Individual very rarely drank an> milk 
and that bone decaidfication was marked. 

cavcumocfB 

Tumors of the parathyroid cause metabolic dis¬ 
turbances which result in a marked Increase in 
the unnaiy output of calcium, a decrease in the 
output of phosphorus, and lead to tbe formation 
of stones In tbe orinan tract in many instances. 
While generalized osteitis fibrosa is frequently ac 
com pa rued try uroHthiasia, it is important to rec 
ogrnre tbe fact that atone formation occ ur s often 
in the urinary tract without any of the bone 
changes which characterize tha disease, although 
tumors of the parathyroids are present and are the 
underlying cause of the stone formation. Unless 
the parathyroid tumor 11 removed stones will fre 
quentlj recur 
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EXTRAPLEURAL PNEUMOLYSIS WITH PARAFFIN PACK 
In the Treatment or Puluqnary Tuberculosis 
JEROME R HEAD M D Cmcico 


T HIS paper is a report of 28 cases of pul 
monary tuberculosis treated by extrapleural 
pneumolysis with paraffin pack. One can 
offer two excuses for the presentation of so small 
a senes (1) the operation has such narrow mdi 
cations that for most the accumulation of a 
Larger group would require many years and (2) 
whereas in Europe the procedure has been used 
since 19x2 and is gaining rapidly in popularity, in 
this country most have rejected it without trial 
on the basis that It is unsurgicah 

HISTORY 

In 1891 Tuffier (38) In resecting the apex of a 
lung which was the seat of tuberculosis finding 
that the pleura were adherent, discovered that 
the lung could be easily mobilized by stripping 
the panetal pleura from the chest wall He rea 
hied then that this offered a means of producing 
pulmonary compression but it was not until 1910 
that he so used it In 1907, Schlange confronted 
with a patient bleeding dangerously from an api 
cal cavity, separated the adherent apex from the 
nbs and packed the extrapleural space with Iodo¬ 
form gauze. The hemorrhage was controlled. In 
1911, Tuffier (36) reported 6 cases of non tubercu 
lews pulmonary suppuration which be had treated 
m this manner using homogenous and exogenous 
fat grafts to maintain the compression In the 
next year he used the operation for the first time 
on a case of pulmonary tuberculosis. The opera 
tion attracted little attention until 1913 when 
Gustave Baer (4) ignorant of the work of Tuffier 
reported a senes of cases in which he had per 
formed an extrapleural pneumolysis and filled the 
cavity with paraffin. Within the next year Sauer 
bruch (28) Wilms and other German and Austri 
an surgeons adopted the operation and in 1914 
Sauerbruch reported 28 cases. By 1920 he (29) 
had added only ia more 
The operation was slow to gain adherents. 
Brauer and many others objected a prion to the 
foreign body and the early results were not en¬ 
couraging The Indications and technique were 
poorly understood, complications were frequent 
and the cures few Sauerbruch more than any 
one else, is responsible for its development and 
popularization Confident that it had its uses and 
could be perfected, he persisted. At the present 


time he has performed the procedure more than 
1000 tiroes and is employing it more and more 
frequently His experience and that of others has 
so clarified and developed the indications and so 
reduced the incidence of complications that within 
the past decade the operation has grown rapidly 
in favor Brauer so long opposed has adopted it 
and Baer (5), Schreiber and Stocklin Ranzi 
Tuffier (37) Hauke Sachs and Speri, Roth, 
Waltuch, Denk and Domamg Kreroer and Reitz, 
Alexander, Wintemltx, Walxel, Behrens and 
others In Italy and the Scandinavian countries 
have reported more or less extensive groups of 
cases. In this country most of the leaders of 
opinion m thoracic surgery have frowned upon, 
without trying it and the literature to date con 
sists of an imported article by Nlssen, a report of 
observations in European dinlcs by Rogers, and 
a preliminary report of cases operated upon by 
Randolph. John Alexander has used it for several 
years and a record of his experiences is soon to 
appear the indications 

The conditions for which the operation is now 
generally used are as follows 

1 Productive unilateral and bilateral apical 
lesions with single or multiple small cavities which 
do not extend below the fourth or fifth nbs at the 
spine and in which there is no activ e or progress¬ 
ing disease and no disease in remain der of lung 

2 Large cavities and more extensive lesions m 
cases in which the age or condition of the patient 
or disease in the opposite lung contra indicate 
thoracoplasty 

3 Cavities which have remained open after 
complete thoracoplasty 

4 - Hemorrhage from apical cavities which can 
not otherwise be controlled. 

The first Indication is the only one that has been 
disputed Many have held that, when thoraco¬ 
plasty was feasible, the operation should never be 
used. Sauerbruch (31) was long of this opinion 
but has lately adopted it as the operation of 
choice for small apical cavities As the complice 
tlons have been reduced Its advantages have de 
manded greater consideration It Is simpler safer 
and less deforming t h a n thoracoplasty and is the 
only method of collapsing diseased without sac 
rifie m g normal lung 
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It it my belief tint the Indications wfll be deter 
mined lets b> the compflcatkms thin by tbe re 
suits. If statistics eventually show that it is reli 
tlvefy certain of dosing cavities which would 
otherwise necessitate resection of mote than 4 
nb*, it wID bo tbe preferable procedure I have 
found that ahen a cavity ertendt lower than the 
fourth nb at tbe apine thoracoplasty it more 
certain to produce a satisfactory cofiapte In 
doubtful cases, however I am often influenced 
in favor of pneumolysis by tbe conxideratiocs that 
it may suffice and that if it doet not, a subsequent 
thoracoplasty will be more certain!) effective. 
For very large caw tan, thoac doeed with difficulty 
by an\ procedure I am now employing it aa a 
prehmmaty to that* cop last) 

THE TECTDCtJTJE 

The eperetwn, save in exceptional case* nosed 
to collapse the apex of tbe long The approach 
may be other from in front through the fint 
tntenpoce or second nb bed or from Behind after 
resection of a aegment of tbe third nb. Baer (6) 
beheve* that the choice ol route should be deter 
mined b) the locatroo of tbe lesion The anterior 
operatioo is the easier to perform since tbe cheat 
wall can be reached by splitting the pectarxha 
major and tbe extrapleural space by •enarating 
the intercostal muscles These considerations 
ha\e led Schreiber and Stockhn, Sacha and Spent 
Starcke, Behrens, if tend! and Schwarcman, and 
many others to prefer iL Tbe posterior opera 
tion, ahlle it necessitates section of tbe maides 
of the shoulder girdle and removal of a segment 
of rib afford* better access to the apex and far 
greater possibilities of securing a satisfactory aff¬ 
ix p*e Most surgeons who have had experience 
*ith both now use only this approach Among 
these are Sauerbruch (sg) Hauke. Win term U, 
Kramer and B«ta, and J Alexander I have used 
the posterior operation 19 times, tbe an ten or 8. 
All of the satisfactory results have followed tbe 
former 

Tbe extrapleural plane having been located, the 
panetal pleura is stripped from the chest wall 
with the finger Tbe use of Instruments favors 
Injury to tbe lung Tbe stripping must be dooe 
sith great gentleness and can tion. If the pleur* 
are not adherent the parietal layer may be tom 
In some cases the inflammation has extended 
through both layers and rendered tbe outer one 
adherent to the endotboradc fiada, riba, and in¬ 
tercostal muscles. Such adhesions tear less easily 
than the lung so that there is definite danger of 
pushing one’s finger into the cavity be wishes to 
collapse. If dissection of tbe plane with the finger 


is not easily accomphibed it should be abandoned 
In many case* it is impossible to secure a satis¬ 
factory collapse. Tbe extent to which tbe strop¬ 
ping is carried determines the sire of the pack and 
scene experience and judgment are required to 
make this fit the dmeasc at hand Hiuke has 
emphasized the advisability of freeing the entire 
apex so that the upper half of tbe cavity may be 
inverted into tbe lower half 

The peeking material Many substances have 
been used to fill tbe extrapleural space and main¬ 
tain the collapae Tuffier (37) used fat, omentum 
uterine fibromyomata, mu*de and Beck ■ paste. 
Tuffier Riviere and Romanis, and Mayo- have 
attempted to maintain an extrapleural pneumo¬ 
thorax Archibald has inserted pedxtieu mcode 
grafts Gew er der Scboenknk, and Kroh have 
experimented with rubber baboon* Wilms u*ed 
the segments of rib* removed at tboracopkity 
Braner and Hdne report favorable results from 
the use of vhacol and Eden has employed human- 
of, an oil prepared from human fat Jewn has 
used a mixture of ctra alba—vaaeflne and bt*. 
moth. 

Man) of these have proved entirely unsatis¬ 
factory and none of them has demonstrated its 
superiority to the paraffin mixture of Baer This 
la the material now generally used The formula 
is as follows 

PaisJfia, mdtm* point 4#-J0 rooofm 

\ jofoern t jin 

Buaati carb *eutr ijj pn. 

The sire of the pack Tbe Incidence of compli¬ 
cation* has borne a definite relation to tbe lire 
of the pack, Sauerbrnch (19) at first attempted 
several complete pneumolyses and inserted as 
much as 1,000 grams of paraffin. Schreiber and 
Stockhn and Ilauke haxr used as much as 1 000 
grams The consensus of opinion today is that 
600 grams should be the hmit Wmtemltx has 
had excellent results and has not used mom than 
350 gram* h. ooe of my packs has exceeded 600 
grams 

The insertion of the pack Prior to the opera 
tion the paraffin is melted and then cooled gradu¬ 
ally so that when needed it Is of the consistency 
of putty and can readily be molded I first wash 
the cavrt) out with salt solution and then with a 
solution of iodoform Ln ether tbe former to remora 
the blood and to make certain that tbe lung has 
not been perforated, the latter to dry and rlkfiv- 
fect the surfaces. Small pieces of paraffin are 
inserted through the opening and molded Into the 
recesses of tbe cavity untflIt Is fuff. Packing In 
under pr es sur e is apt to tear tbe lung, embarrass 



HEAD EXTRAPLEURAL PNEUMOLYSIS WITH PARAFFIN PACK 


317 


the heart or great vessels, or compress the bron 
chua to the lower lobe 

Closure Firm closure of the inasion in the rib 
bed is essential Small openings through which 
paraffin or serum ma\ escape favor the extrusion 
of the pack. ^ colligations 


The nature of the complications and their in 
cadence are shown m the following chart. 


Number of cue* 

Lang lorn at operation 
Pleura torn at operation 
Infection of pick 
Extm*km of puck 
Perforation of pack into cavity 
Pack flipped 
Pne umonia or atdectaais 
Operative death 


C«i 

5*8 


The causes of the operative deaths are shown 
in the following chart 


Pneumonia 

Infection 

Circulatory failure 
Meulofttia 
Unrecorded 
Total 


10 


3 

at 




Fig 1 Case 1 Large cavity at the apex of the right 
hmj; Fhrenkotomy faded to Influence it 


Fear of complications arising from the foreign 
body has led many to reject the operation. A 1 
though these accidents were at first common, they 
axe now rare. It is significant that when they do 
occur they are not serious and rarely prejudice 
the patient a chances for recovery Although in 
the first 40 operations reported by Sanerbruch 
(29I in ip20, 16 packs had to be remerved because 
of infection extrusion or perforation, in the re 
mainmg 488 operations the incidence of these 
complications has been but 5 5 per cent. In his 
last 50 operations Hauke has haa no trouble from 
the foreign body and In my senes there have been 
none save in those 3 cases in which at the time 
of operation it was known that the lung had been 
tom 

The complications may be classified as opera 
tive postoperative, and late. 

I Operative complications 

a. Perforation of the pleura 
b Perforation of the lung 
II Postoperative complications 
a. Infection 
b Emphysema 
c. Serous effusion 

d Pressure on heart or great vessels 
e. Aspiration pneumonia or massive 
atelectasis 

f Tubercullnlxation 


HI Late complications 

a Extrusion of the pack 
b Perforation of the pack into the 
cavity 

c Sliding of the pack 

I a. Perforation of the pleura The fact that 
the operation is indicated only when pneumo¬ 
thorax has been proved Impossible makes this 
complication unlikely If it doe* occur and the 
long drops freely away the wound should be 
dosed without insertion of the pack and pneumo¬ 
thorax continued artificially If the tear Is into 
a localized pocket and the lung elsewhere adherent 
the aeddent may be disregarded. 

I b Perforation of the lung Refusal to use 
force or instruments in an attempt to separate 
adhesions should eliminate this compilation 
Heretofore, when the aeddent occurred the peck 
has been omitted and the wound tamponaded 
with gaure. This ensures a stormy and painful 
convalescence. In my cases I disregarded tne tear 
and completed the operation In each instance 
the immediate postoperative course was unevent 
ful In the two in which the pock was Inserted 
from in front, serum appeared in the wound in 
the course of the second month. This finally 
evacuated itself and small pieces of paraffin were 
discharged. The patients had no fever In each 
the pack was removed and at the same time the 
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t 

L 

I w J Cof l The a tjrhu been closed by * par 
«/bn pwct Tbf torn b»» been nrfstne for } r»r 

antenor stage cf a thcracoplast} w*s performed. 
The results were satisfactory In the case in 
which the pack was inserted from behind the 
wound remained *oond, but several months later 
the poUent began to expectorate small piece* cf 
paraffin Became the (Wore wa* incompletely 
collapsed the pack was ftnalh removed and a tho- 
racophutv performed At the operation filling 
the bed of the peck with fltnd snowed that the 
fistula waa dosed. The petient a now wefl 

H a Infection in the wound Thu u not and 
should not be more common than in clean woundi 
m which there is no foreign both Occurrence of 
the comphcation call* for return al of the peck and 
dskiniration of the wound Ntssen state* that 
aspiration of the pu* may lead to subsidence of 
the Infection and retention of the paraffin 

II b Emph} sema Baer (5) is the only one 
who has noted this complication It occur* im¬ 
mediate!} after the operation in case* m winch 
the long has been injured In ooe of mine an 
extensive subcutaneous emphysema subnded 
spontaneous!} If pressure symptoms develop 
the wound must be opened and the pack removeo. 

U c. Serous effusion It Is protable that in 
ever} case a imiD amount of serum farm* early 


about the pack- In some It Is sufficient to appear 
on the roentgenogram a* a halo about the denser 
paraffin- Wintern: tx observed this in 4 of 105 
ones In m\ sene* it occurred once- former and 
Beits beBeve that it is often the cause of a per 
sirtent fever It should be aspirated ool} if It b 
copious, b causing lymptoms, or aeexns to threat 
en the extrusion of the pack 

II d Pressure on the heart or great \ ewe Is 
Thb comphcatwri is rare and has been mentioned 
only by Saoerbruch (19) It occur* when large 
pari* are put in under pressure. One of m\ pa 
tient* had a transient d}sphagla apparentlv from 
pressure on the ersophagu*, *«I another transient 
signs of irritation of the s}mpQtbetic nerves on 
the operated side 

17 e Aspiration poemnoub or masahe alekx 
tun These are the moat common and danger 
crus complications and practical]} the only ones 
that may cause the death of the patient or prej¬ 
udice hi* chance* for ultimate recovery Pneu¬ 
monia and stelectssa are most hkdy to occur m 

tient* with abundant sputum and soft disease, 
Alexander and W mtenuts have both suggested 
that lower lobe atelectasis may be caused by pres¬ 
sure on the bronchus To prevent the com pika 
tions the patient should be made to nd himself of 
the sputum before the operation After the opera 
tian the foot of the bed should be elevated, oprste* 
withheld and cough encouraged 

II L Tubermlmiciticm Sauerbruch (19) and 

mtenuts report instances of immediate severe 
intoxication TTrfs they attribute to the flooding 
of the arcubtioc with tuberculo- toxins incident to 
the sodden compression of the diseased long The 
symptoms are vomiting and prostration. The 
fever b high, the pulse small and rapid And the 
blood pressure low 

Ilia Extrusion of the pack The pack may be 
extruded weeks or months after the operation. 
Without the drvelopement cf fever or other symp¬ 
tom* a fluctuant swelling appeara In the wound. 
Thism*} disappear spontaneously or after aspira 
tioc In tome cases it breaks through the skin 
with the evacustioo of serous fluid and bter of 
pieces of paraffin A low grade infection ensue* 
whreh necesntatea removal of the pick. Riviere 
and Romani*, and Wilm* each ate an instance 
of healing of the sinus and retention of the paraf¬ 
fin Chaomiere and Loubet operated upon ooe 
case before the fluid perforated, removed a piece 
of paraffin which had worked out through the rib 
bed, and secured pnmai} healing Two of my 
packs were extruded, but in both instances it was 
known at the time of operation that the lung had 
been tom. Both followed the anterior operation 
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TABLE I —RESULTS 


Open ter 

l 

l! 

£ 

1 

■8 

u 

| 

■3 

1 

S 

1 

1 

1 

* 

X 

4 

]s 

P*rr (3) 

9 

J 

4 






Saactfanck (1®) 

*0 

7 

J 

•T 

1 




JUxk 

I 

4 

6 

1 





S*ch» aid Sprrt 

1 

1 

J 






Sckmbrr rod StaekWi 

1 


6 

3 1 

» 




WnunVr H 

re 

<5 


j 





WiatendU 

79 

jo 

_ '■ 

j 

11 



llaok* 

1* 

0 

0 

8 

I 


4 



Rimer rid Barti 

a 

0 

9 

I 



1 



Ruud 

0 

0 

6 






— 

ft attack 

IJ 

7 


4 


• 



Deik l»d Denial* 

JO 

0 

• 

4 


4 

J 


8 

flmd 

18 

10 

*5 


1 

0 

O 

0 


Totak 

J«7 



*■0* 

11 

*lt* 

5 

IS 

JO 


7 

Per erat 

1 nTTVT 

11 

t 

J 6 l| J 

t 1 


Total *o»k*T of cum in wfcick U*m data acre recorded 


It is my belief that injury to the lung and un 
satisfactoiy closure of the incision are the causa 
tive factors. 

After removal of the pack the wound is tam- 
ponaded and allowed to granulate. In my cases 
I performed at the same time the anterior stage 
of a thoracoplasty Niasen and kroner and 
BdU report cases m which the temporary com¬ 
pression had permitted healmg of the tuberailosis. 

m b Perforation into the cavity This is a 
more common complication and may occur weeks, 
months, or years after the operation Sauerbruch 
cites Instances of Its appearance after intervals of 
At 5, 6 7, and 11 years. It may be caused by 
injury to the lung at the time of operation, by 
pressure necroais of the cavity wall or by exten 
sion of the tuberculosis. It is not associated with 
stormy symptoms. The patient simply starts ex 
pectorating small bronchial plugs of paraffin. This 
may stop, as In my case and in ones reported by 
J Alexander and Kremer and Beitz. If fever 
develops or the expectoration of paraffin persists 
the pack most be removed It fias been customary 
to tamponade the wound and allow it to heal by 
granulation. I would risk a primary closure and 
if necessary, at the same time would do a thorn 
coplasty In many cases the pack perforates long 
after the tuberculosis has healed This was so in 
most of the 9 observed by Wintemitx. 



Fig 3 Case 1 \ eiy Urge cavity at the spec of the left 
lung kmohteTsl phrmlcotomy amlralatenU pneumo¬ 
thorax. 


RESULTS 

It is not reasonable to judge any operation by 
the results obtained during the period of its evo¬ 
lution or by the early results of any given opera 
tor Only by group and mdividual experience can 
the indications be determined and the dangers 
recognised and avoided What is a perilous coarse 
to the explorer becomes, once the shoals and reefs 
are charted, a safe channel for travel and com 
merce 

The results at present available show this opera 
tion during the period of its developement. In 
many Instances too much was attempted, too 
vigorous efforts were made to separate adhesions, 
too large packs were used, they were put in under 
pressure and too often the anterior operation was 
employed with the result that the collapse was 
limited and the closure of the wound unsatisfac 
tory 

Even the statistics at hand are not so classified 
and analyzed that they are of more than general 
value Like artificial pneumothorax extrapleural 
pneumolysis is a trial operation. In man y cases 
adhesions prevent a satisfactory collapse. Like 
artificial pneumothorax and phraucectomy it is 
applicable and used m a great variety of situa 
tions for a great variety of purposes. One can 
ask only that It accomplish the purpose for which 
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1 « A Case i A p*r*rtjjip*ri hu Wo inserted m an 
attempt to doae the ca tr Tin- apatmn continued to show 
banll 


it mu employed It is not rewaonahk to expect 
that it mil cure the patient or render the rpetum 
negatn e when there Is active disease in the oppo¬ 
site lung Proper statistics, therefore must in 
dude ini anna boo oo all of these points and the 
cose* most be classified and redaaiified according 
to the particular mdicaPoos and the nature and 
distribution of the disease 

Vn approTunatiori of the general results ob¬ 
tained by the di ff ere n t operator! is shown in 
Table I 

Table I shows 33 per cent cured, 34 per cent 
unpnn ed, 1 a 6 per cent up tmproven, 1 4 per cent 
worse, s per cent early deaths, 6 3 per cent late 
deaths, 33 per cent not followed ana 1 1 per cent 
followed too short a time These results compare 
faborably with those of thoracoplasty When ooe 
considers this and the fact that in a majority of 
these cases disease in the opposite long or some 
other complication contra indicated the borer 
operation, he must amree with Win term tr that the 
operation cannot be Tightly discarded 

The results in a croup of 89 unilateral cases 
pr es ented In Table II sbowi 49 per cent cured, 
35 per cent improved, 4 5 per cent unimproved 
a 3 per cent worse, 4 5 per cent dead, and 3 j per 
cent of the patients observed for too snort a period 
of time. 



Fig j Cue » TS* paraffin has bet* removed and « 
Unxmct^iulj performed Tha 4x1 turn tn been nejatiTV 
for 11 month* 


Kremer and Beits were ahle to secure a satis¬ 
factory collapse {0*38 of 48 ones Twenty two 
pabaits hsa been observed more than 1 year 
Three of these who had had bilateral packs all 
still had bacilli In the sputum. In 5 other cases 
there was a cavity m the opposite hmg Three of 
these bad a sstTifsrtoi} centra la tend pneumotho¬ 
rax and negative sputum Of 6 cases with uni 
lateral disease and satisfactory Imerikm packs, 4 
had negative, 1 positive sputum In 3 other cases 
the cavity was pressed against the mediastinum 
Ail had negative sputum Four cases bad relaia 
bon packs Two of these died of tuberculous and 
the other two still had badHt in the sputum. In 
a total of 51 opera bens the results were aaiufac 
toi} in 66.6 per cent Of it cases o b s erv ed one 
) ear following successful packs, 9 had negative 
sputum 

During the past 1 years I have performed a 
total of 30 operations upon *8 patients. Two bad 
bilateral packs The general results are shown 
in Table III 

In 18 instances the posterior operation was 
used, in 8 the anterior In ooe tie pack was 
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TABLE II-—KE6ULTS IN UNILATERAL CASES 



OpmtiT* cWtk* 

L*t dMliM 
InkrUo* oi pack 
Ftor* tern 
t*m 

Pack trtraded 
Pick prrimtltti 
SmbctfUufo™ nrpi>»r*i* 

FJfnxa ibort pack 
klu-rt iid«cl«a* of Icrvtr lob* 
F-iacrtbaUoo of krwrr lob* char* m 
S pll u >to the oppa»U f*n« 

iMUxirrrl 

D*i®pro%fd 

ktnt 

Drad 

I txrth th* J*n« wii tom lopcrabom 
UJtMKlora toprr*l»oo 


inserted at the base and in two in which it 
was used to complete a thoracoplasty through 
the axilla No Conclusions can be drawn from 
the statistics on this subject. Although all of the 
good results followed the posterior operation the 
anterior was used in no ideal cases and in only 
two with unilateral disease 

In 6 cases the indications were ideal the disease 
bang limited to one apex and not extending be 
low the fourth rib at the spine In io the disease 
was unilateral but the cavities either large or the 
involvement extensive In 9 there was active 
disease in the opposite lung and in 3 the opera 
tkm was done to complete a thoracoplasty 
The results in these different groups are shown 
in Table IV 

In 12 cases the operation accomplished the pur 
pose for winch it was used in 9 it rendered the 
sputum negative in 2 it improved the condition 
so that thoracoplasty could be performed and in 
1 it stopped repeated hxmoirhages. In 10 be 


TABLE IV 



cause of disease in the opposite lung it is impos¬ 
sible to tell whether or not it has dosed the lesion 
attacked In 7 it failed to accomplish its purpose 
m 2 because the pack was extruded and m 5 
because it failed to close large apical cavities. 

In none of the cases in which it failed has it 
prevented a subsequent thoracoplasty It is my 
present belief that one of its chief uses will be as 
a preliminary operation. Not only will it improve 
the condition ot patients too ill for thoracoplasty, 
but in the presence of large cavities, those dosed 
with difficulty by any method it will so decrease 
their size that a subsequent thoracoplasty' will be 
more certainly effective. 

SUMMARY AND CONCLUSIONS 

Extrapleural pneumolysis with paraffin pack 
has a definite place m the surgical treatment 
of pulmonary tuberculosis. The complications 
caused by the foreign body which have deterred 
many from us i n g it have been largely eliminated 
When they do occur, they are rarely serious and 
rarelv prejudice the patient s chances for recov 
cry It has the great advantages of bang simpler 
safer, and less deforming than thoracoplasty and 
of making a stnetiv localized collapse of diseased 
lung without sacrificing vital Capacity For these 
reasons it can be used m a large group of ra ses in 
which all other methods are other impossible 
contra indicated or have failed. It has thus in 
creased appreciably the number of patients ame¬ 
nable to collapse therap v Whether or not it should 
ever be used in preference to thoracoplasty Is still 
a subject of dispute Sauerbruch and Brauer, the 
leaders of opinion in Germany have recently 
changed thor ideas and now believe it the opera 
tkm of choke for small apical cavities. It has 
been ray experience that in cua in which the 
cavitv does not extend lower than the fourth rib 
at the spine, it is reasonably certain of producing 
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the d cured result For larger cavities thocico- 
pksty u more certain When the imhcstioiis are 
doubtful, one may be Inflaenced by the consider 
atioo that the lesser operation msy suffice and 
that if It does not a later thoracoplasty will be 
more certainly effective for the partial collapse 
already provided. Mv results from such secondary 
tbcoacoplasties ha\ e ^een so good that at present, 
when confronted with a very large apical cavity 
I am anng a pack as a prehmman, opera two 
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THE INTRA-UTERINE DIAGNOSIS OF MONSTROSITIES 

G W GUSTAFSON M-D IxinAWArous, Inhiaha 

*ir« n' Prof—or oi Obstetrics, Indlxa* U mtn fey llttfceaJ School 


E VERY obstetrician la all too cogmxant of 
the shock and disappointment to the 
family for whom he has just delivered a 
monster How much greater is the shock and 
disappointment when it occurs without a diagno¬ 
sis previous to birth! In addition, is the fact that 
the known presence of a monstrosity may change 
the entire treatment. He who prides himself on the 
recovery of a woman upon whom he has done a 
cfesarean section only to deliver a monster, cer 
talnly has no obstetrical conscience. 

There are only two means of absolute diagnosis 
of intra uterine monstrosities available. First of 
these is by employment of roentgenology and the 
second by direct palpation of the abnor mal condi 
tion vaginally Only within the last 10 years has 
roentgenology been so perfected as to help us 
with this diagnoes. As it Is needless expense to 
the patient to use the X ray m every case of 
pregnancy, it is imperative to select those cases 
for study that show dim cal signs or associations 
pointing to the presence of a monstrosity 
The frequent association of marked polyhy 
drammos with monstrosity has been known for 
years. Eleven years ago GreenhiH called atten 
tion to the association of fetal monstrosities and 
placenta pnevia. Undoubtedly many spontane 
ous abortions are associated with the presence of 
monstrosities as well as many cases of unexplained 
fetal death in vitro In 1928 Falls reviewed the 
literature on tentative and actual diagnosis of 
intra uterine monsters and reported 10 cases In 
5 the diagnosis was definitely made before birth. 

During the past 3 years the author has en 
countered 5 cases of monstrosities m all of whom 
fortunately a diagnosis was made before delivery 
In 4 of the cases the diagnosis was made by the 
X ray but in each case there was a definite indi 
cation for roentgenology either to confirm the 
tentative diagnosis or to assist in the diagnosis of 
intra-utenne death. The fifth case was one of 
teratocormus cyliosoma similar to that recently 
reported by Boul ware and FI inn. Convulsive 
movements of the fetus and irregular fetal heart 
tones were not observed in any of the cases. 
Of the 5 mothers 3 had previously borne healthy 
babes and in no case was syphilis a likely factor 

Case i G F Hospital No C3407. pnmipart I 
The patient 1 fint visit to the prenatal dink at the Cole¬ 
man Hospital was July *£, 1931 She was then ji yean 


of age. Her past history was negative and she bad had 
none of the infections diseases of childhood Her menses 
had started at 13 yean, tot regular and of »8 day type 
The fint day of hex last penod was April 5 1931 matin* 
hex due January 11 193s Blood pressure was 110-70 
measurements were normal. 'Wassetmann reaction was 
negative Urinalysis was negative. Prenatal period was 
negative as to symptomatology Notes as to abdominal 
palps tion and weight were as follows. 
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On the last date there was an acute polyhydramnios with 
marked tension of abdominal wall, preventing palpation. 
Patient was roentgenographed because of this fact 

Y ray npori. Anteroposterior and lateral films of the 
abdomen and pelm showed the bony outline of a rather 
small fetus. There was a very marked disturbance of the 
development of the bones of the fetal skull . We aw only 
the smaller bones of the face and base of the skull. The 
vault of the skull was entirely undeveloped We noted 
abo a marked splitting of the upper dorsal vertebra: 
The appearance was that of a fetal monstrosity probably 
of the type of cranlotachischhis (Fig 1) 

Patient entered hospital December 1 1931 The mem¬ 
branes were ruptured artificially at 10 00 ajn. December 3 
1931 5100 cubic centimeters amniotic fluid were slowly 
removed Pains began at 1 30 p tn. and the patient de 
llvtred a female anencephahc stillborn monster at 7 o o 
p.m. The puerperltnn was uneventful 

Case s. E. W aged 18 years, a pnmlpara was first 
seen by me July 30. 1031 Her husband, both her parents, 
and 6 raters were living and wdL She had had measles, 
mumps, scarlet fever ami a tonsillectomy Menses start eel 
at 14, were regular and of the *7 day type. The first day 
of the last period was April 11 1931 making her due 
January 18,193s On December si, 1918 the had delivered 
an 8 pound 9 ounce girl spontaneously General era ml ns 
two was negative. Local examination showed an acutely 
Inflamed cervix and vagina, and the presence of Tricho¬ 
monas vaginalis. The uterus was the sire of a 3 months 
pregnancy Measurements were normal Waasermann, 
Kahn, and Kline tests were negative. Her prenatal period 
was normal until at the visit on November 17 1931 she 
reported slight headache with slight bleedmg 1 dayaprevi 
ously Blood pressure was 1*0-70 weight 197 5 s Height 
of fundus was 17 centime ten The babe was active and 
fetal heart tones were 140 On November to, 1031 the 
patient reported no fetal movements felt for 48 boon 
There were no signs of toxemia No fetal heart tones 
could be heard by careful auscultation with the bead 
stethoscope. Height of the fundus had dropped to *4 5 
cm timet en Because of suspected fetal death hospitali¬ 
sation was advised and patient entered the Methodist 
Hospital December a, 1931 As no fetal heart tones could 
be heard after another careful examination, the patient 
was roentgenographed and a fetus with a maldeveloped 
head and apparently deformed thoracic cage was shown 
After bag induction a macerated female monstrosity of 
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Ft* Cue kneocepbabc naonater 


a icraniorrfaactuoehrtic type mu <Vii rred The placenta 
wu UroOffy attached lo tbr aterme mill mod required 
nmmal rtmil Patimt made u mociratfol recciery 
hwhett tenmenture oo d t|rt<_» left boapitxl tenth day 
Cuv 3 L \ aged *Q )tin, u-jun. mu tnt urn by 
me July tj 031 Her buband. both parenti. and uMtr 
mettU nyimlmrli She hid (ad mrule*. rournpa, m hoop¬ 
la* coajrk, and appendectomy if ernes itartcd it 4. 
were of trie iS diy type and tbe first da\ of the last period 
wu \pnl S oil Tnlmg ber die yehroary 4, 031 
She had defamed ■ 7 pound, o ou nce , girl by breech 
ectrmctioc at Dam die, EDxnc** 00 November ia 9*6 
Gemeril ramnatiom wu De*atit Meuanonti mere 
acrmil Prenatal period mu tme\ cntf ul. except that bmbe 
pe-rwted lq bree tfa pontoon, and ill ttempts it ectemal 
filled Patient entered the itetbadjat HoapOal oo 
January so, 19JJ. shortly after rmpfioa of the membranes 
There wu no peraennn* pirt palpated by rectal cr 
i mm tm, and became the part in tbe fnnda*, thoofh 
feeUn* Like a bead, aremed to be moth too Larjr foe ooe, 
the patimt wu roentftnograpbed The roentteooiagist 
mad* a defente dugOO M* of hydrocephalic uoosteT with 
breech prearo tattoo (f-jf a) The artnadoo wma eeptaned 
to the fawabandjU wefl u the opera tn e treatment prob¬ 
ably requ ir ed The patient wu erven castor od, 1 ounce 
and ot rfrtme autplaate, 3 ftatu Pams ftarted at 1 tj a n 
Tbe breec h wu oo tbe penaewm it too m the aane 
day Elba wu retracted op to the bead winch wu ao 
large It moo Id act enter the petvn \fter coaodenble 
ddhculty a eraaaxeany mu done In the aobocapital rrfioo 

and retraction com p leted Baba wu a boy mith larre 
hydrocephalic bead bwt no ipana tafala Mother made 
an nneventfnl rrcxAcry bugbear temperature 90 4 degrees 
Cam 4 H B aged 7 jean, pnrmpara. wu first aeen 
at the Cntteaden Ilome December 1 1931 She had had 

Dome of tbe nfectaxu dseuea of childhood Her m enses 
it acted at J ) tan, and the first day of tbe but period wu 




Try Caae 1 Hydrocephabc mooattr 


May 9, 193 mat inf her doe February 16 933 Blood 

pnnw wu 30-80 General e-arnration mu esarotoally 
oefttne u mere \\ asarrmaim, Kahn, and Rkae teat* 411 
fcndftu mm aoml ercept my in ab ilit y to mala a dear 
cat ahdommal dk*no*a Notulom taken from her chart 
pertaining to abdominal ramnatmn follow 



On the last date recorded aberr rectal enmmatke 

ibcrmed the peh* to ba rnyrtj kbdomicai mmt n a t a m 
dad net demcastnte the preaeoce of a head In tha fuodua 
lIorwtrDwty wu ■t'pected and patient wu amt to tbe 
Method tat HoaptaJ for \-ny mnnaatmo Tbe latter 
aboard dehoftefy the preaeoce of aa aneocrphaBc monster 
and waa reported 11 loch Four day* later the patient 
ment into labor and debt ered ^xmtaneooaly an aneocepbm- 
hc mnatcT with aoboccipatal menm*ace 4 * tbe Mia of a 
cocoanat The babe tied bat a abort tone Fetal heart 
tooe* bad been wr thm tirmta throaaboot labor a n d 

cocticoed at a normal nt u km* u tbe babe bv ed 
Cm j B h aj»ed j 3 yean, vm-pira, mu admitted 
to tha Coirmaa Soaps tal July 3. 933 She waa amt to as 
a* an em e rg e ncr caae anfl a dugnoas* of placenta prana 
by her family dxtor She wu bav mg Imgular pams and 
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•oedc vaginal bleeding Her mcmbruia had ruptured at 
dooo, Jiuy i 1933, Sbe felt the babe move at midnight 
the same day bat had Dot felt movements since last 
time. She was about term, bat do fetal heart tone* could 
be heard. The abdomen was so tense that babe could not 
be outlined I kw the patient after the relident reported 
that by Internal examination, be felt something Lrrsxle the 
cmk bat was Dot sure what it was Upon \arinal exami 
nation, we felt amooth time inside the cervix, which did not 
feel like placental ti»ue The ctmx wai dilated about $ 
centimeters. Putting slight traction on the tissue, bleed 
ing wai not Increased and the tuaue readily came down 
Into the vaginal canal, A small amount of the tissue via 
drthcred out o( the vulva On Inapection it appeared like 
fetal boa eL A small loop was eddied after Iisration and 
both end* carbohted The patient was allowed to labor 
her general condition being satisfactory Tissue waa ex 
arained at tbe laboratory and a definite diagnosis of 
hiemorrhtgic bowel made. We were then certain that 
we hid a monstrosity with prolapse of the fetal bowel 
and a partial abruptio placenta: waa auapected An V ray 
film added nothing to our Information, except that breech 
present* bon, sacrum dextra antenor and marked angula 
tioo of tbe (pane and mild overlapping of aoroe of tbe bones 
of the skull were shown Patient delivered spontaneously 
1040 p m Tnly 4 1933 the placenta bring delivered 
simultaneously with the macerated babe (Fig 3) The 
mother made an uoexentful recovery 

PaiMo teal rtfori The body for dissection is that of 
a white male (?) slightly premature macerated fetus. 
The bead and all Its part*, the thorax, and upper extremi¬ 
ties appear normal. The abdominal contents are complete¬ 
ly e\ lacerated. The placenta ts atm attached to this maas 
of abdominal contents. There la no anus and only a rudl 
mentary penis On the left thigh b a small wart like forma 
tion about the slxe of a pea. There are bilateral dub feet. 
Tbe skin over tbe entire fetus ts scaly Upon closer ex 
imtnatiou of tbe eviscerated portion, the loops of intestine 
are very Imperfectly formed and have undergone consider 
»hk deterioration. In and about this portion are small 
nidlmaitaiy organs which grosdy can be identified as 
Ever spleen, pancreas and one kidney No bladder or 
genital organs can be demonstrated Tbe rudimentary 
P«oi* has a urethra but do meatus Upon opening the 
thorax, the hings appeared normal. The right had three 
lobes and tbe left two lobes. Both lungs are atelectatic. 
Tbe thymus is about norms] sue Tbe heart Is well formed 
Tbe ductus arteriosus and foramen crvale are patent 

1 nalomUcl diapwij Congenital malformation of ab¬ 
dominal viscera. 

BUUllAfiY 

Five caws of monstrosities in uUro diagnosed 
before delivery ore reported The first 4 cases 
were diagnosed by means of the A. ray and the 
Iasi by direct palpation. The first case was ex 
ammed by \ my because of the presence of acute 
polyhydramnios. The second case was discovered 
because we were attempting to find X ray evi 
dervee of fetal death. The third case was sub¬ 
mitted to the X ray because of the abnormalh 
large fetal head, while the fourth was found be¬ 
cause of careful frequent abdominal examinations 
revealing tbe absence of a demonstrable head 
cither m the pelvis or in the fundus. The fifth 
ease, diagnosed by direct palpation presented a 



Fig 3. Case 3 Teratocormus cyUoaoma 


very unusual condition. The importance of the 
subject is sufficient to require re-emphasis and 
the following conclusions 

CONCLUSIONS 

1 The mtra uterine diagnosis of fetal mon¬ 
strosity is to be highly desired. 

2 Cases of suspected mtra uterine death 
should be roentgenograpbed In addition to the 
cardinal findings of fetal death—overlapping of 
bones of the skull acute angulation of the spine 
and compression of the thoracic cage—often the 
presence of a monstrosity will be shown. 

3 During the latter months of pregnancy 
repeated abdominal examinations are urged. 
Failure to outline a normal fetal head a brio mi 
nally or m the pelvis Is a definite indication for 
X ray examina tion as is every case of marked 
polyhydramnios. 

4- When possible, every candidate for caesarean 
section should be roentgenographed and es¬ 
pecially so m cases of placenta pnevia 
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TREATMENT OF SUPPURATIVE OSTEOMYELITIS OF THE ilANDIBLE 

LEO J SULTNER, MD «dJJ WOLFE, M D Ptiranj (P***jw) C*i*a 
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T HE method of treatment ol suppurative 
otteornjtbtu 1 of tbe mandible described in 
this paper wu given trial becaoae of tbe un- 
tatisftctor) result* which bad been obtained by 
tbe u»e of tbe more conservative plans 
A review of tbe record* of 85 case* of suppur* 
five oat com) ebtn of the jaw treated according to 
the conservative method* in tbe Peipcng Umon 
Medical College between tbe yean 192* and 193s 
ihcnred certain point* of interest In 90 per cent 
of tbe case*, the disease wu of more t h a n 3 
month* duration when the patieota were hrtt 
seen These case* were treated over periods vary 
mg from 2 month* to t year* (an average of 6a 
month*) after which apparent healing occurred 
in od> 39 1 per cent of the cases In tbe remain¬ 
ing 61 9 per cent of the cases there was evidence 
cd active Infection of bone when the patient* were 
last seen Tbeae result* proved disappointing, 
partial lark in a group of cnara in whicn *o much 
time had been allowed lor tbe separation of 
sequestra and the regeneration of bone 

The conservative method of treatment con- 
listed, during tbe acute stage, in drainage of tbe 
■a Wn sly t» 

serf 



abscesa, and, daring tbe chronic stige, In removal 
of the dead bone which had been allowed to 
separate spontaneous!} Usually the Infected 
teeth were not retracted until very late In the 
chrome stage Radical operation was not at 
tempted previous to tbe formation of new bcoe 
sufficient to maintain continuity This neceaal 
tated a delay of at least 3 to 6 months, or until 
roentgenogram* aboard that sequestra had 
separated definitely before the dean bone could 
be removed The sequestra were removed 
through masxim either within the mouth or ex 
temail} along tbe border of the mandible. 
Usually Houses had formed both on the inside 
and on the outside of tbe mouth 

Moat writers (especially Blair Axhausen, Ptm 
mng Wileosk}) advise conservative treatment 
much the same as that described in tbe preceding 
paragraph Several writer* (Enderiio. Germain, 
Hardgrove) have advised opening of the booe 
during the earl) acute stage of the disease, bet 
tins procedure has been tbe subject of severe 
end asm, chiefly because of the danger of exten¬ 
sion of the infection fallowing operative trauma 
during tbe acute »t*ge Before tbe present plan 
had been developed experience m one of our cases 
served to emphasize the neve**U} for caution 
when dealing with acute infectious In this booe 

HST a dm*** male, *7 years of age, was fast ata 00 
Ortofccr ji iqj* The patient ruled that 7 dayi pie 
ncwJy be had wrffetrd free a toothadw in tha riftit Wer 


F* r Schematic dnmna °f the maodibk to ilhnfntr 
pouts of interest in the wrpcal anatomy Eeercit lor a 
•taall portxn m tbe rertan of the amul fc nmni, the outer 
plat* has bees rrnxw *d to rxpoaa tha raedoHary booe which 
extends frecn tbe maaddwJar caul forward to tha mrv- 
roentjs The ln/enar dents) artery I and it* 
c shown 



Fif Sebensatjc dr» ej of tha epersttrr held after 
ruwul ef the cater pixte man the molar a*d taaegad 
repoca (see text) 
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Fir. 3. Schematic Wustratloo showing the gums sutured 
together This procedure (second stage of operation) is 
carried oat after the tooth sockets have been extenonxed 

molar region, and within a few hours a painful swelling had 
developed in the right su ben axillary and parotid regions 
Entrance examination showed essentially normal findings 
except for the surgical condition The right side of the face 
was swollen greatly and there was definite hypo-esthoda of 
the right lower lip in the distribution of the mental nerve 
There was no definite fluctuation of the external swelling 
Intra-oral examination was difficult because 0/ marked 
tnsama. There was definite red nest and tenderness around 
the region of the right lower third molar tooth Pot flowed 
from the gum margins of the molar and prtroolar teeth 
The soft palate and the anterior pillar of the tonsil on the 
right side were inflamed On the following day the 
patient was admitted to the hospital The patient s tern 
peratarewas 39 degree* C Examination 0/ the hlood showed 
4r4r0,000 red ceSs, 06 per cent hrcnogiobtn (Sahll) and 
18,150 white blood cells with 87 per CCTt polymorphonuclear 
leucocytes. The urine contained a trace of albumin a few 
white blood ceils, and a few granular casts TbeWssier 
mannand Kahn blood tests w er e definitely positive Col- 



Fig < Pre-operative roentgenogram showing osteo¬ 
myelitis of the outer plate of the ramus and of the body of 
the mandible as far forward as the r»nlne tooth (Case 3 of 
Statistical Table) 

tares of pus taken from the Intra-oral sinuses showed 
haemolytic streptococcus Blood cultures showed no 
growth Examination of the stool showed ova of ascaril. 
The diagnosis, acute oateomyehtia of the right mandible 
secondary to alveolar abaceaa of the right lower third 
molar tooth, was confirmed by roentgenograms. 

On Novembers 193s a radical operation was performed 
under nerve block anas thesis An rodafan was made from 
the lower margin of the parotid gland down to the angle of 
the jaw and was extended forward along the Inferior 
margin of the marxitble for about I 5 inches. Subpenoatea] 
dissection allowed exposure of the facial plate of the bone in 
this region By means of a hand drill, a small hole was marl* 
into the bone at the region of the apex 0/ the impacted third 
molar tooth Foci smelling yellow pus escaped from the 
drill hole By means of a rongeur this bole was enlarged so 
that it was approximately 1 5 centimeteri long and 1 centi¬ 
meter wide. The manditnlar canal In this region was found 
to be filled with pus The wound was left wide open and 
was packed looaeir with vaseline game over which dry 
dressings were applied. Next, the mouth was held open by 
means of a retractor and the right lower molar and pre 



Fig 5 A 

Fig 5. A Pre-operative roentgenogram of mandible 
(Case 6 of Statistical Table) showing osteomyelitis In the 
molar and premolar regions Note the pathologic fracture 


r 



Fl* 5 B 


m the premolar area. B Roentgenogram of the mandible 
(3 month.* after operation) of the same case Note that the 
csteomyefitis and the fracture are healed 
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Fi* 6 Prt opnttn roenturnoararn of mandible 
(Caae erf StahaUcat Table) ibowing ntnc'c otUro- 
Trijflitrt of the outer plate of tbe mnui and body of Lbe 


molar teeth acre extracted The ahrolar peocew wn re 
mmed ao at t allow a direct commamcatioo between tbe 
tooth aocieta and th* external wound Then the fnm 
martrna *m aotnred together 

The patient faded to ihow improvement follow m* tbe 
operation Tw da> later be became drlmooa Thera wai 
marled aaeOma of the right uU of the lace and neck and 
•light exophthatmoa of the njcht eye with drtmite Uonn* of 
ita motjoa* Repealed blood tranrfuwona failed to bring 
about improv ment iCtthareaof blood talen fottowmflbe 
opent»» aboard ixe kmoblic rtreptococtvw ) Tbe 
whit blood cttl count mcreaaed gradually Tbe local a*rfl- 



Fig 7 Photograph (Caae » of Statwttcal Table) to 
lEoatratt the type erf acax winch follow* the operative treat 
meat prewented in thia paper 



J 


Fig 6 B 

mandihle B Roentgenogram of mandible (j moctha after 
opera boo) of the aame caae at ahown lb Flyura 4.V, allow¬ 
ing healed oatroenyebba 


mg mertaaed and there were definite a*rna of caveraoua 
urn throenbnm The patient cbed oo November ti 

triatuejtt m the recejjt aEras 

All recent ennet of acute and chronic oateo- 
myehtu of the mandible acre given ipeoal atud) 
ahich led to the formulation of tbe following plan 
o f management Tbe method in tU entirety haa 
been med onl\ on patienti over 14 \enn of age. 

Treatment during (he acute tta[e Except for tbe 
treatment of the teeth, tbe method of manage 
ment adopted for the acute atage of the infection 
waaejaeutialh the mine at that u*ed in tbe former 
aenea It cwmated of earl) drainage of tbe ab¬ 
ac e*a at tbe point of grenteat nrelllng or fluctua 
tioo Tbe location and path of dbeectlon made 
b) the abnceM determined whether tbe Inaoona 
were made on tbe inalde of the mouth or on tbe 
outnde In 1 caae tbe pm broke through tbe 
bone and formed a alnm on the hngual pnte of 
the mandible Thu waa nncommoe became In 
moat other cues the pm broke through tbe lateral 
plate and formed subpenoateal abaoewea which 
pointed in tbe gurra jmt lateral to tbe affected 
teeth or e\ternall\ along the lower border of tbe 
bodv of tbe mandible In caaet m which chiefly 
the ramm waa involved, the abaceaaei were deepl) 
•eated beneath the maanetrr mnack and pro- 
doced marked nreffmg of tbe parotid region. To 
drain abaceaaea of tbe latter tjpe indaiona were 
muaBv made along tbe poaterror border of tbe 
ramus Care waa taken not to injure tbe parotid 
gland and fa rial nerve Following masot of the 
abaceae, vuetioe game drama were uard and bot 
coropreaaei were applied. 
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The treatment of the affected teeth varied in 
different cases. In most instances there was ex 
treme loosening of the molar and bicuspid teeth 
o ver the area of osteomy elitia The loosening was 
due to an associated suppurative periodontitis 
and to an early necrosis and softening of the 
ah eclar process. At this time (between 14 and 31 
days after the onset), the teeth which were great 
ly loosened and bathed in pus were extracted. 
Other less affected teeth were allowed to remain 
in position. 

In moat instances the acute reaction subsided 
after 10 days or 2 weeks of conservative treat 
roent The gradual increase of the patient s 
resistance and the decrease of the virulence of the 
infection were evidenced by a steady lowering of 
the temperature together with signs of lessening 
of the local inflammation. When drainage was 
maintained adequately during the subacute stage 
(10 to 3i days), the patients showed progressive 
improvement. After ai days the period of infec 
tion was designated 4 early chrome stage 
Stereoscopic roentgenograms taken at the second 
or third week usually showed signs such as mot 
tling, decreased density, and haziness m the bone 

Treatment duntil the chrome stage The plan of 
operative treatment during the early and late 
chrome stages differed from former methods by 
including the following steps—especially steps 3 
4 and 5 

1 An adequate external incision was made 
along the lower border of the mandible To ex 
pose the posterior portion of the body the mser 
two of the masse ter muscle was severed and the 
mtade was retracted laterally (Fig 3) When 
exposure of the ramus was necessary the incision 
was extended upward along the posterior border 
By careful dissection the sheath of the parotid 
gland was separated from the fascia of the masse 
ter masde and the inferior portion of the gland 
was retracted posteriorly Care was taken to 
avoid injury to the branches of the fadal nerve 

3 Subperioeterd dissection was made carefully 
to allow exposure of only the tnrohed area of the 
facial plate without needless stripping of the 
periosteum UsualH it was noted at the time of 
operation that the abscess had caused an deva 
tion of the periosteum over the most involved 
area of the facial plate. When the abscess cavity 
was opened, necrotic cortical bone was seen 

3 As soon as possible after the acute sta^e 
(alter n days from the time of onset), the necrotic 
portion of the facial plate was removed regardless 
of whether or not it had separated definitely in 
the form of a sequestrum. Care was taken not to 
injure the mandibular nerve and artery Pieces of 


unmvolved bone overhanging the necrotic area 
also were removed carefully, avoiding unnecessary 
trauma to the soft tissue and bone. Usually the 
involved bone was removed by' means of a rongeur 
The use of the mallet and chisel was avoided 
whenever possible. 

4- The external wound was left wide open and 
was packed loosely with vaseline gauze over 
which dry' dressings were applied Experience in 
the treatment of osteomyelitis has shown that 
partial closure of the wound usually prevents free 
drainage and thereby favors prolongation and 
direct extension of the disease. 

5 With the mouth held open by means of a 
retractor the remaining teeth which were loose 
and bathed in pus were extracted. The alveolar 
process on the taaal wall was removed by means 
of a rongeur This produced a free and direct 
communication between the infected tooth sock 
ets and the external wound Occasionally also, 
the uppermost portions of the alveolar process 
were removed from the lingual plate. Thus, after 
the tooth sockets were exteriorized the rum 
margins were sewed together directly over them 
so as to prevent further drainage of pus into the 
mouth and seepage of mouth secretion down to 
the bone Sinuses existing in the sockets of teeth 
previously' extracted or In their immediate 
neighborhood were closed in the same way Dor 
mg the operative procedure, a suction tube was 
placed behind tbe tongue to prevent aspiration of 
the purulent material. 

0 The usual methods of immobilization of the 
mandible were used. In some cases half round 
German silver bars vrere bent to fit the labml arch 
of the teeth Before operation, these bars were 
wired to tbe tipper and lower arches, and after 
operation the jaws were approximated and the 
bars were connected together by means of brass 
wires. In other cases wire loops were applied to 
the teeth a* in the standard method used for frac 
ture of the mandible. In 1 case silver cap splints 
were cemented on the upper and lower teeth of 
the unaffected aide, and these were locked to¬ 
gether after operation. 

Postoperative treatment Whenever possible, 
immobilisation was continued for periods varying 
from 3 weeks to * or even 3 months the duration 
of these periods depended upon the rapidity of 
healing and tbe presence or absence of pathologi¬ 
cal fracture. Orel cleanliness was maintained as 
well as possible b\ the use of frequent Irrigations 
of the month cavity washing of the mouth by 
the patient was contra Indicated because tbe 
bellows motion of the cheek would have disturbed 
the line of sutures in the gum*. Liquids and 
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purecd food were fed to the pabent through * 
(mall tube or a catheter The dreamy in the ex 
temal wound was allowed to remain intact for a 
period varying from i or 3 da> 1 to a week or more 
As in the Orr treatment erf osteomyelitis of other 
bone* of the bod) the frequency of change of 
dressing* was determined by the amount cs dis¬ 
charge from the wound During the first a or 3 
dressings, only the external giure was changed— 
the vaseline gsuxe was left undisturbed within 
the external wound After a week or two the 
vaseline pack was removed and a new 00c was 
inserted also, the stitches in the gums were re 
moved 

In order to emphasise the points of interest m 
the surgical management of these cases, the fol¬ 
lowing records hare been selected for detailed 
report 


Campirtc iyttxtmJ of necrotic (wa* days after on*t 
Osteomyehtis cured > months after opwatmo 

Cass i A Chtwese dale aged jj yrata wti tut m on 
April 4, OJJ The e* trance eotnpJatnt rji pare n tha 
right kwer jaw Three seeks pteviocsiy tbc patient bad 
■offered frran a toothache which w*« followed o day* War 
by aweCrog and drainage of [Xa into th* mouth 
The rmaril pbyair*] nMnutw aboard wamtatOy 
normal laiding* Local examination abused aaefling and 
ftoctuatkn near the ande of the lower jiw on tha nght aide 
Thr fame around the lonaened Iwccsrwd and molar taCth 
atre awolkv There waa cnawdefable porn Inst dncharga 
from the gums adjacent to tb* right tower flrat molar There 
waa drtnutt byji> tatbawa of the area aupphed by the 
mental new a on tb* right side Bream* of martad tnarCua 
tha pattest wa* able to aeparata tha inetaor teeth only ooe 
fourth cf tha ncrroal dntaace The patient a temperatwre 
waa jo d egrees C Rram mataon of tha Uood abewed a 
white blood cell armt of 1 /joo Eomlgenograms showed 
a aggesti i endence of early acuta oa taociy ehtti of the lover 
poetjqo of the ntfnns and of the body of tha mandible 
beneath tha right molar teeth On April 7 oj v an aitrroal 
mamn waa mada ce.fr the lower border ofthe mandibla 
The aubpenorteal a b a cm waa opened and about jj cubac 
cm tenet on of foul rrwThnr (Tecs p«s aaa evacuated 
Then, tha mcaith was opened and tha niht lower ba cu apad 
and molar teeth, winch wtt* looaened, aero extracted 
Iodoform (maze dram* were placed m tha aockrt* of tha 
teeth Conaervatrve treatawst, 1 . uaral i nx of hot dr um p 
aad oral bjpene, waa card On ApnJ ij tha knrer faw aa* 
prepared foe I mi-nob I nation by tha afphcation of wire 
loop* to the teeth 

On April iS, gjj (»y dava after oaaet of catanrayehtn] a 
major operation. waa perfor m ed wndex ether aowvthew* 
A carved incmoo wa» mad from a point fat befctw tha 
lobe of the ear to the ancle ef the Jaw nd aaa ccnbnoed 
forward along the lower border of tha maaditSe to within 
erntmetm of the aynphyitt menba Tha loaaaoa aaa 
earned through tbeplatywna mmcl e, eapowng tha body of 
the bona Tha facial plate of the bnoe froan tha angle of the 
ka to the external ofebqoe ndgu was necrotic, consequently 
it waa removed Tbaonternfateof the raroos waa of oonral 
color and conasdescy. and bled freely therefore, it waa left 
intact The hngual plat* of the bone wa* intact Stupa of 
Taaehne gauze wera packed looaely into the aoend The 
mocth waa opened and apenges aera placrd in the poatmor 
part of the oral cavity to prevent the pin from flowing into 


the pharynx. Tha times o* eriyxng tha atreoim were re 
traded laterally and medially and the bone wu namtned 
carefully The alveolar pruces* waa finn but it* edge* a ex* 
rough The lateral ah eolar margin was trfmoed, by maana 
of a roegrrur until a free cornrmipJCaUcn crated Bet wee n 
tha tooth socket* and tha erterua] aoemd. The gum tlaaoc* 
were approximated with mtempted chro mi c catgut *0- 
biros, that donng oB the month canty from the infe cted 
traa The patient reacted normally during tha eperatjow 
and aas retained to the aardm good ctnditjcai The jaws 
aero wired together after the patient bad rectnered from 
tha effects of the anntheOc 

There was no drains** ef pot maid* of the month after 
tha radical operation Tha ertaroal wound waa drtaaed at 
aeekly latervala with vaaelme gauce cn tr which dry dre**- 
tng» a era apnhed Two man tha after the cgieratmn it ksd 
healed compiotely Th* reaultant function and octhwjcn 
wasrrcrllent There was no pain and no d*ccmfort rttmt 
that atach was tha revolt ol peralatent numlcwa m tha 
dntnbctwn of the mental nerve Qmlcal and roent 
tesolngicil findmgi indicated that tha oateemyehta was 
FxiWl Further ccanamatwna confirmed the lattar fiodmga 
The last examination was mad* 6 awatha altar oprratlow, 
and at that tnne the ctunbaev ta the shin aupfihrd by tha 
mental nerve had dwappeareri 

In this case dr ainag e of pus Into the mouth a ts 
prerented b) the procedure described in the new 
plan erf management It was believed thit early 
drainage and extraction of the teeth prevented 
further mvolvement by direct extension 

Complete removal of nacrofjc booa JJ dayi after oroet 
Imcvobthsstioo of ^w for j mouth* PatbofegicaJ fractura 
healed j man tha aftar operapoo OateomyAto healed 
4 mouth# aftar cperstiou 

Css* 1 A Onnev# male, aged »r joan, waj brrt at«u on 
October 1 The patwnt rtsled that J <Uy» prrrWJy 
ha hsd Buffered from a toothache with awtthag cf tha right 
a*ie of th* face Tba teurral ptoywcal mmmstioo ihowed 
evaenbafly normal ftndingi eicriit for tha aurgicaJ cmditioe 
There was a larga awelhug to the revioa ol th* right lower 
jaw Intra-oralrrammatwcrevealed amalldrammssaai 
Ant lateral to the right lover aeccud mnlir torth Thick 
yaBow poa flowed from thu son* arhen prewar* was applied 
to th* ertemal aurface of th* jaw Roen tgeno gram* iherwrd 
an i mp a ct ed nght lovar third molar tooth with irregular 
areas of deatnxdioa of boos around its ro ot s Tnom* was 
marked Hot dieaamgs aera awbed over th# jaw and 1 
days later there waa cnutideraUe inert*** of drsjnaga from 
the gum* around the armd molar tooth The pabeot had a 
tempers tore of ji t degrees C IjarmTu bow of tha blood 
ahowedaahit cell count of j>co OnOctoberj oj*,an 
ertetnal inc»oo was road# pm Wow th* angle of tha maa- 
dibl* About so cutac centimeteTS cf thxk, yeflowiah grwen 
pus aas evacuated \ aaeline gauze dram# wera maarted 
VcJlowTxg thw operitloa, the patient aboved a ihght nae of 
temperabrr* Threa days later tha nght lower aecood 
taoaoad and thud molar teeth veraeitnlcled Theaetaeth 
were looae and were bathed in pas A large amount of po* 
flowed from the aocicti of these teeth RaCawtaj Urn erfrac 
tim IS* laatS, IS* 1 ItmfrrmjMTt zaSrWaf frrrnfd y 
1* a Inti ttrr mar mmrtmml Further erploretion of th* 
external wound waa msda cal October 6, and senasl amall 
•ecnestra were removed 

Ob October si (jj d^T* after the acute onaet] the tad- 
aloB was ettcoded Gam the angle of th* j* w to th* aymphyms 
rnentn and *•* contunaed upward along th* poatrnor 
border of the ramus Aftar tha bone had bee* e if ’cwed by 
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aubperioateal ritawction, a pathological fracture wu found 
Just anterior to the angle die Jaw Most of the outer 
plate of the body of the mandible and of the lower portion 
of the ramia was removed. The lingual plate of the man 
dikle waa intact and viable except, at the point of path 
olnrtcal fracture in the region of the third molar whence, 
with a curette, a few necrotic tpiculra of bone were re¬ 
moved. The external wound waa left wide open and waa 
packed looady with vaaelme gtuxe over which dry droamgs 
were applied The remainder of the operation waa per 
formed mtlde of the mouth. The outer plate of the abrohii 
In the molar and premolar region waj ipongy and roogh 
ened conaequently it waa removed. Also bits of aoftened 
bone were removed from the alveolar proceaae* on the 
lingual tide After a direct communication had been 
ealahlnbed between the infected tooth sockets and the 
external wound, the gums were sutured together so that all 
mtra-oral drainage waa stopped The jaw waa immohdued 
by meana of interdental wires fastened to the unaffected 
teeth and by an external bandage. 

The patient had an uneventful postoperative convales¬ 
cence. There waa no further drainage inside the mouth 
The Interdental Immobflixation was continued for 3 
memtha at the end of that time roentgenograma revealed 
that the pathological fracture had boiled satisfactorily 
Within 4 months after operation there waa complete healing 
of the external wound Aa In the other casea, the external 
wound waa dressed at weekly intervals by mams of vaseline 
game over which dry dressing! were applied The early 
result waa very satisfactory There waa good occlusion and 
good function of the lower Jaw 

Final follow-up examination, n# months after opera 
don, showed an excellent result Roentgenograms taken at 
that time showed good condensation and reformation of the 
booe with no evidence of recurrence of infection 

The necrosis involved chiefly the outer plate of 
the bone from the angle of the jaw to the second 
bicuspid tooth. Since the lingual plate also was 
involved (there was a definite pathological frac 
ture without solid mvolucrum), it was necessary 
to immobilize the mandible for a period of three 
months. After that time the pathological fracture 
had healed solidly with no disturbance of occlu 
won of the teeth Within 4 months after opera 
boo the external wound had healed completely 

Removal of necrotic bone 3 months after onset Heading 
of booe delayed because of attempt to save infected tooth 
Osteomyelitis cured 3 months after operation 

Can 3. A Chinese female, aged 34 yeara, wns first seen 
00 September 30, 193a The patient stated that 17 day* 
prev iously she had suffered from a toothache in the left 
»»xr molar region On the seventh day after the onset of 
tha toothache, a painful swelling had developed In the left 
1R dmaxinary region and left cheek Entrance e xam i n ation 
revealed that all of the left molar and premolar teeth were 
l°°ae There was a purulent discharge in the left buccal 
fold There waa definite numboesa In the left mental re 
fk®. Further examination revealed definite e\ idence of a 
sutperioiteal sbvreaa on the facial plate of the left sde of 
the mandible. Apparently the abacas was draining a rate 
fredy around the affected teeth Hot magnesium sulphate 
compreaaes were prescribed and also Dobell’s c*otie and 
mouth wash. A short time later an external rnemoo was 
made over the abscess. The patient failed to follow advice 
and did not return until December 9 193* At that time 
roentgenograma showed extensive oateomjehtii of the 


central portion of the body of the mandible with a patho¬ 
logical fracture in the bicuspid region 

The patient was admitted for treatment on December 14. 
ipta Tbe temperature waa normal, but the white hlood 
cell count was 11 50o General physical examina tion re 
vealed essentially normal findings On December 14 193s 
(approximately 3 months after the acute onset) a major 
operation was performed under nerve block anrstheala An 
external incision was made along the lower border of the 
mandible Tbe body of the bone was exposed by sob- 
penosteal duaectwn. By means of a rongeur the facial plate 
of the mandible was easuy removed from the region extend 
mg from the angle of the jaw to the mental foramen. Strips 
of vaseline rauxe were placed in the cavity and dry d retainga 
were placed over them 

Then with the mouth heid open, the s left lower bicuspid 
and 3 molar teeth and the root! of the third molar were 
lifted out of their sockets After the gums had been stripped 
free the alveolar process was found to be entirely separated 
in the form of a sequestrum 5 centimeters long and 1 cent! 
meter wide There was free dependent drainage of the 
remaining parts of tbe tooth sockets hence tbe gum m«r 
gras were approximated over them with interrupted silk 
sutures, thus stopping all drainage Into the mourn cavity 
There was a definite false point of motion in the involucrum 
in the pretnolar region 

Following the operation the jaw was Immobilised by 
means of interdental wires and splints The patient wai 
very unco-operative and insisted on tbe removal of the 
a ires 1 weeks later According to clinical signs, the patho¬ 
logical fracture was healed approximately x month after 
operation The external drainage was satisfactory, and the 
patient was comfortable. Following tbe closure of the oral 
sinuses, a very small amount of drainage persisted around 
the gum margins of the left canine tooth When the 
patient was re-admitted s months later this tooth was ex 
tiacted its alveolar process was removed by means of a 
rongeur and Its gum margins were sutured together by 
men u of fine silk threads In addition, the small external 
wound was enlarged and the remaining infection In the 
bone around the apex of the socket was exteriorised and 
allowed to drain through the outside wound. The external 
around healed completely four wreki after the second opera 
bon The final result was excellent Tbe function at the 
iaw was very satisfactory Ocdunoo arms good. The final 
follow up examination arms made 6 months after the patient 
arms operated upon 

In this case the osteomyelitis involved chiefly 
the facial plate with only a minor amount of 
necrosis of the lingual plate The major operation 
was performed approximately 3 months after the 
acute onset In spite of infection of the bone at 
its root and alveolus the left canine tooth waa 
left intact at the first operation. It was hoped 
that new bone would form around its roots so 
that eventually it might be saved. The persistence 
of the drainage from around the alveolar process 
necessitated its extraction so as to clear up the re¬ 
maining focus of infection. In a final analysis of 
this case, it was believed that all infection of the 
bone and soft tissue would have been healed in 
from 6 to 8 weeks provided that, at the major 
operation, the left lower canine tooth had been 
extracted and the partially necrotic bone re 
moved from around its apex Because this was 
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not done, fmsi healing of the oateomjeQti* vu 
delayed until 3 months after the major operation 
Compietfi nnw i] erf negot ic bcoe 19 wv*ia liter oej et erf 
o*ttotnytfatk 0*t«rnydiiJ* healed 9 weeks ifter opera- 
twe Fatboicgxal fractures bailed 1* wafa liter opara- 
txai 

Cur 4 ACHtweboy i|rd ij ynn, »u £m tra 00 
February 9, iqjj. Tb* patent dated tint *K mentis prt 
vrooaly be h*A suffered tnxn 1 toothache m th* ngbt lover 
molar repoo. Somd day* later 1 swtBnif had ravel red 
tbe entire njht uk erf tbe lace and pwnilent mitral had 
drained modi erf the meuth Three mouths pner to *dun»- 
tWi_ thentOm|bad ruptured oleinafly it twoplace* near 
tbe *ngk erf tbe )i* At tb* tunc orf nbmspo B th er e via 
drainage erf pot from c nn*es co th* ra**de ind 00 tbe out 
ll W erf tbl mnuth- 

Tt« boy wtt *orn*wb»t nndenirvtlcped but qot* well 
nocnabed and not icatdy ill He ibcrvtd 1 sight few 
(17 fl ckgree* C) llicro*cop»c enmnatK® erf tb* blood 
ibowtd 1 whit* ceD count erf 1 *,ooo Tb* gum* m tbe nght 
krerer molar region ware reddened and rvcCen, and then 
ru cemleraUe pendent discha rge from th* region erf tb* 
r*ht lover *ecot*J molar tooth The whole njht ad* erf tbe 
fac* wit twerfVn ind indurated There wti* two anuses 
doebargrrg ertemaDy ® tb* snbmanlkry region Tbe 
sums Ifflfrt kd to th* boete kna3t*enap*ie» ibcnped 
definite rwlence 1rf eetennr* oaterenyrhlis erf tbe body ind 
run a* arf tbe right half <rf tbe mandible InterderUl «plntt 
were made and wired to the anm-roWed teeth erf both >w» 
(Tb*aa apirDti were not fired tofrtheT how e v ai tmtd after 
Terxlitu ) 

On February 17 9JJ, th* paDeat wat operated upon 
under liber imtbesa An mason wit mid* ilccj tbe 
ra/mcr border erf tha mandible from tb* rymphyiu mrata 
backward to tb* angle and then upward akc* tbe poatenor 
border erf tb* nm*rt«r muck Neowa wit »een m tha 
nroin ml body of the t n t n di h l e from tbe mandibakr to 
th* mental furaunna In tbe rerun where tba facial artery 
cro**ed tha body orf tba mandible then wu 1 plat* arf tn- 
resiaernm about t crnt i mr tTs wide and J aiUnneten thw* 
All aecrote beaie w*i removed There vm* a wefl formed, 
bnt not absolutely ■olid, mvohicruin along tbe mtuv maer 
pencvteaJ antic* erf tbe krwe tetjoevtrum Then were two 
fik* points orf motion (patnologwa] fractures) m tbs m- 
▼okicram, one it tb* anile orf tba jaw and another aboct j 
centimeter* lateral to the i juipi y u a men La It was be 
bend that the ujnrfacrmn wuuld mute eventually to afford 
Katabty for that ode erf tbe lower aw Tbe vwmd vmaldt 
vide open and tb* canty via packed loosely with rtnp* orf 
vaselm* g* pw, un r which dry dnufi wet* applied 

With tb* mouth held t^jen by means 0/ a retractor tbe 
right lower merfar and premolar teeth ver* extracted and 
tbar alveolar |<uC T «x » wm tr imm e d Thera vm a fre* 
canmcmfibon between tbe deeper portions orf tbe *ocketi 
orf the** teeth and tha external vuund, bmc* tbe gum max 
fins were *eved tafetber over th em , by me*vs orf catgut 
■ntnres 

TV* pabent had an aneventfnl peat oyer* tree etnva 
kvcence Ha tengieritnre and vbrtt blood ceD cocat 
returned to mr-mal quite prtrrpthr Fre* dayi aftir opera 
the external rimarcgi and vaaehne pack aere ra- 
mq rt d, and taw Tajchne dreKngs wei* a p pbed and 
bandaged into pkr Becarsa orf tbe pnaence erf hro pointi 
orf doo-cuoo, tbe jaw was rrnm otahaed fev ] mootbi after 
opentioc During that tine drangi ver* reappbed ap- 
proxtmately at weekly mtaivab Tbera was no drainage 
mside tbe mouth at *ny tnne after operatiou The external 
a w ind ifk d with grarmlitioca Tapdly and was healed aan- 
pletdy ty( roontba alter c^eratiofi Thre* mouths after 


operation rodtgmograma aberaed a fair amotmt orf new 
booe in tbe regions orf un-maaa, ccaanquently tba wires 
and *plfnti acre removed Iron tbe teeth, and nrmm for 
meihlTTSt i'VI orf the mandihl* tti, itarted On rwnoval orf 
tbe v ir e s tb* occhnwi was very satarfadory and withm a 
fev dayi tbe fnncDaB orf th# lower kw was excefleat The 
patient waa last *een 00 October 6 19U (8 mo o t ha afttr 
adrmauoo) H* was advued to return at a kter date fer a 
plastic operation uprai tb* cheek (removal orf tbe acar at tb* 
Lover border orf the mamjiNr) 

In this cue the operation wmi performed 4}{ 
month* after the otaet of the dbeese In ipite of 
tbe pathological fractnre—the in\-olucrum wai 
not >rt aohd—all necrotic booe wu removed. 
By mean* of interdental wire* the mandible wu 
immotahzed for 3 months at the end of that time 
the two area* of noo-unlon had become tolid. 
There wa* no purulent drainage into the mouth 
after the operation. 


EVALUAHCW 


In the case* presented, the ofteomyelltl* was of 
odootogenou* origin and the commonest source 
of infection wa* from impacted third molar teeth 
It should be emphasired again that the method 
of treatment described m thus paper wa* uaed 
oniy on patient* over 14 years of age 1 
The question of retaining or removing loose 
teeth wa* one that canted much controversy and 
the treatment eras varied in different cases. In 
all of our case* the outer plate of the body of the 
mandible and of the alveolus wa* Involved In a 
necrotizing proem and the parodontal mem¬ 
branes of the molar and bicuspid teeth showed 
suppurative inflammation. Tkt taik iwscrfrei mtii 
inertly terra always found to be very bcu end 
belied tn fus and tity were removed only tdem 
lieu ccmdUions were freuul In 3 caaea extrac 
docs were performed within ir day* after the 
onset 0/ the disease with the hope of reheving the 
tension of the Inflammatory products in tbe body 
of tho bone itself Removal of the teeth was 
followed by wei hog up of pus from the socket* 
It waa interesting to note that in Case s follow 
mg external indaoo and drainage of the abscess, 
the temperature retrained elevated, but that it 
subdfkd promptly after the removal of the molar 
and bicuspid teeth (Sections taken from pulp 
tissues of teeth removed from each of the cares in 
this scries showed extermve necroais ) 

Other teeth which were I n v olved extensively 
and loosened by infection were removed at the 
thne of the unroofing operation. Certain of the 
teeth removed at that later date might have sur 
vnred the Infection (Waasmund, Hesse, Frey) 


t mta»*d^S*irilTiri, :J »U^vJW SScimi ■ 
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and become solid, if they had been allowed to 
remain intact lor several months,—but they 
would have demanded root canal therapy It a 
still a debatable point whether or not root canal 
therapy is ever indicated in multi-rooted teeth 
Nevertheless, it was believed that maintenance 
of those teeth would have delayed healing of the 
underlying bone (Haupl) and that, since the 
sockets of the infected teeth could not be drained 
satisfactorily, removal of the teeth was indicated 
to prevent development of chrome fod of infection. 

It was difficult to determine an exact time for 
the removal of necrotic bone and the establish 
meat of thorough drainage. In cases of partial 
necrosis of the mandi ble, the time varied in in 
dividual cases according to the virulence of the 
infection. In most of the cases in tins senes the 
general and local symptoms began to subside 
after 10 days and after 21 day* the condition was 
definitely subacute or chronic, at which time the 


danger of a major operation was great!) mini 
mired At operation it was possible, by gross 
inspection alone, to distinguish the involved from 
the uninvolved bone. In one case, because the 
patient failed to return for treatment, the major 
operation was performed 4}^ months after the 
onset of the disease, and at that time a fairly 
solid mvolucrum had been formed by the pen 
osteum of the Ungual plate. It was our Impression, 
from experience in the other patients who were 
operated upon at an earlier stage, that the early 
operations prevented direct extension of the 
disease and thereby prevented extensive necrosis 
of the lingual plate of the bone. It Is our convic¬ 
tion that adequate drainage of the medullary 
bone of the mandible cannot be obtained through 
small external openings such as are made during 
the acute stage and therefore unnecessar) delay 
In the unroofing operation will favor extension of 
the disease. 
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In the major operation the wide external ma¬ 
ul on ru chosen for the purpose of obtaining 
complete dependent drainage It was oar plan 
to remove all necrotic bone and any portions of 
the living bone which overhung the necrotic are* 
Usually the necrosis wai promt In the facial wall 
of the ramus or body of the mandible between the 
mandibular and the mental foramina The upper 
portion of the ramus and the facial a all between 
tbe mental foramen and the symphysis mentis 
usual!) escaped without necrosis. In moat in¬ 
stances the bene of tbe lingual plate showed leas 
necrosis than that of the facial plate 
In 4 of the case* a portion o* tbe lingual plate 
of tbe mandible also was necrotic and therefore 
there were definite pathologic fracture* In 3 of 
the cases showing pathologic fracture, there was 
only a narrow transverse area of neexewa of the 
lingual plate (the facial plates, however showed 
extensive necrosis) and, therefore, even though 
mvolocntmhad not vet formed^ it was possible to 
remove all necrotic bone without danger of dts- 
placement of the fragments In tbe foarth case 
both facial and lingual plates were necrotic from 
tbe lateral inaaar to the third molar teeth but 
since tbe major operation bad been performed 19 
weelu after the onset involucrum had formed 
tulhcienU) to allow complete sequestrectocn) to 
be earned out The pathologic fractures were 
treated in immobilisation of the lower jaw b) 
means of interdental sphnts and wires In these 
cases, as well as in 1 other cases not included in 
this report the fractures healed solidly in good 
alinement and the occlusion of the remaining 
teeth was satisfacton 

Id tbe future we plan to remote the necrotic 
faoal plate ns soon as possible after the subsi¬ 
dence of the acute infection (1 e si or more da>s 
after tbe onset) At that time if the lingual plate 
n umnvoiced except for a small transverse area 
of necrosis with pathologic fracture (1 e a narrow 
transverse area of necrocti extending from the 
al\ eolar process to the inferior border of the bone) 
tbe method is described shall be corned out m 
detail On tbe other hand, if massive invoice 
meet 0/ the lingual plate is encountered after re¬ 
moval of the necrotic facial plate, the lingual 
plate shall be left intact In order to preserve the 
shape of the jaw dtmng tbe time when involncnim 
rs farming m tbe inner la\er of the periosteum 
If tbe involved portion of the lingual plate under 
goes complete necrosis, it can be removed by a 
second operation at a later date (after 3 or 6 
months) 

In the cases of suppurative osteomyelitis of the 
mandible (old series) treated b) previous methods. 


draining sinuses within the mouth were usually 
present These sinuses were tbe result of locf- 
nons, extraction of teeth, or spontaneous drain¬ 
age around tbe sides of the affected teeth It is 
Impossible to estimate the ill effects resulting 
from the Ingestion of the pus over a period « 
man> months We believe that the osteomyelitis 
was prolonged by reinfection with mouth organ¬ 
isms,—a direct result of the mm mum ca tloos be 
tw een tbe oral amt) and tbe bone. Even though 
this dancer ma\ be more apparent than real, It 
seems advisable to ehmmate It whenever poasi 
We From the standpoint of tbe patient, drain¬ 
age of pus mto tbe mouth Is one at the most 
undesirable features of the disease. For these rta 
sons and alto to shorten tbe period of healing 
of the bone the sinuses leading Into the oral 
cant) were dosed No severe post-operative rt 
actions or complications followed this procedure 

During the Sealed stage the only complaints 
were of slight tenderness of the operative scar. In 
3 cases The patients noted the discomfort 
only while lying with that side of the face against 
a pillow Plastic operations were advned foe the 
purpose of removing the scar 

The method described In this paper follows 
certain of the banc principles which have been 
emphasized bv H W mnett Orr foe the treatment 
of osteomyelitis of long banes These principles 
of management Indude (r) wide incision (s) un¬ 
roofing of bone (3) leaving the wound wide open 
(4) vaseline game dressings and (5) Immobfliza 
two of tbe part In applying these principles to 
osteomyelitis of the mandible, it was necessary to 
modif) many of the details of technique These 
details have been outlined in the preceding para 
graphs Tbe Orr principle of noninterference 
witn the wound was not followed, chief!) because 
of tbe great amount of drainage which necessl 
tated frequent change of dressing! In all of the 
cases m our recent senes tbe bone healed prom p t 
1 ) and the wound reacted just as It does ordl- 
narfl) after operations for oat com) ebtii of the long 
banes Following the unroofing operation, there 
was no extension of infection mto the uninvolved 
bone W ide InasKm and complete exteriorization 
of the infected area were the factors responsible 
for tbe proven two of thh dreaded complication 

rruuAiT 

1 A review and a discuss!00 o l the surgical 
treatment of osteomyelitis of the mandible is pre¬ 
sented 

* A method of management for the chronic 
stage m described The method embodies the 
following steps 
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a. Removal of the necrotic outer plate of the 
mandible as soon as possible danng the earl> 
chronic stage (lc., 21 days after the onset) The 
necrotic bone is removed through a wide external 
approach and may be excised before it has sepa 
rated spontaneously in the form of a sequestrum. 
In case of massive necrosis of both plates of the 
mandible sequestrectomy is delayed until mvolu 
crum has formed 

b Removal of teeth over the area of osteo¬ 
myelitis. These teeth are always loose and bathed 
in pus and m most instances their pulp tissue is 
necrotic 

c Extenofixation of the tooth sockets and 
partial resection of the alveolar process with 
complete closure of the gum margins to prevent 
further drainage of purulent material into the 
oral cavity 

d. Immobilization of the jaw 

3 The results of 8 cases treated successfully 
by the new method of management are presented 
The results have been very encouraging and, we 
believe, superior to those obtained by the more 
conservative treatment 
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AN EXPLANATION OF PROLONGED LABOR IN CASES OF 
0 CCIPITOPOSTERIOR POSITION 
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T H E opinions of obite mcnm concerning the 
significance of oeapitoposteriar pofitiocs are 
generally not m accord Several European 
author*, for Instance^ attach no special Impor 
tance to the* condition, because, ac co rding to 
tbdr experience it does not as a rule, seriously In¬ 
terfere with labor Other writer*, notably Aroen- 
can, however eonafder the management of ocop- 
ltopcwteriox portion during tabor a taxi of great 
rewponubiHty and one requiring active treatment. 
The latter new b held for the moat part by those 
otatetridaru aho duplay a tendency toward In¬ 
terference and prefer to terminate labor when 
dilatation of the cervix 1* complete They will 
obaerve the condition frequently became they 
win encounter ocdptopcaterior pemtian* in case* 
in which anterior rotation of the «mall fontaneDe 
would have occurred spontaneously after a lapae 

In my opinion, the high madence of 30 per 
cent of ocapltopcaterior poaitiac* during labor 
reported by Bill are poadbly to be explained tin* 
In cootradutmctkon to the overestnnadao of 
l the importance of ocapitoposterior position, 
there are obstetricians who consider that this 
position exert* no effect cm the cour*e of labor 
Tim view a obvfouriy erroneous I am entirely 
in accord with the viewi of Bland and DeLee 
regarding the significance of oeapitoposteriar 
position* in labor 

In my experience, the great majority of rate* of 
labor with pcatenor occipital position* terminate 
some delay b to be 


spontaneously although 
expected Occayooally 


difficulty arbea winch require* Interference 
Though s e raa l author* mention that ocdpito- 
posierior poritwn cause* derided prokmgatioo of 
labor (Bui, Bland, Danforth, DeLee, and Wil¬ 
liam*) I must emnha*ixe that In my experience 
it i* mainly the arri step mhich b lengthened 
According to Jaachke, the secood atage a the one 
eatenttally prolonged. Prolongation of the second 
stage, however i» not algnlficant in itself since it 
result* other from exhaustion of the uterine mus- 
cubture produced by an extended first stage or 
from the non-engagement or tardy descent of the 
oedput into the pelvic canty 

Attention should here be directed to these two 
complication*, requiring careful consideration. 


namely prolongation of the first stage and tardy 
descent ert the head In my senes of cases these 
compliestkn* occurred In 10 to 15 per cent of 
oedpitoposterior labors All of u* can recall case* 
In which the bead a floating the memb rane* are 
raptured, and dilatation of the cervix a pro¬ 
gressing slowly Occasionally labor come* to a 
standstill w these case* If at thb point vicinal 
examination it made, the small fontaneDe will be 
found in many cases In the posterior quadrant of 
the peivifl If the obstetrician, however doe* not 
appreciate the delay In labor or faih to attach 
any special significance to it, and postpone* 
vaginal examination, be will be unable to (flag 
nose the condition latex because of the develop¬ 
ment of a Urge caput succedaneum. Yet the 
pcatenor rotation ctf the presenting part msj be 
the sole cause of the delay 

I have been unable to find in the available 
literature anv explanation of the lack of proper 
descent of the bead Into the pdvic cavity m cer 
tain cases I have, therefore, sought It* explana¬ 
tion since It cannot be attributed entirely ei ther 
to primary Inertia or to Ineffective uterine con¬ 
traction* 

It b well known that the anterior wall of the 
bony pelvis (the os pubes) b much lower than the 
posterior wail formed by the hollow of the sacrum. 
A* the bead traverses the pdvb in the direction 
of the so called pelvic axis, all pofnta of the pre 
sen Ling part do not advance an equal datance. 
Tbs part nearer the pubic arch reaches the outlet 
sooner than that approaching the sacrum The 
situation resembles the bend in a circular race 
course where the competitor on the inner aide has 
a shorter datance to travel. In occfpf to-anted or 
pod t lota the small fontaneDe b in the an tenor 
part of the pdvb and after a docent of only a few 
centimeters reaches a point deep In the pelvic In¬ 
let (Fig 1) On the contrary if the small foo- 
taneEe b in the posterior section of the pelvi* 
(oedpf topcatenor pc*two) the head will not have 
engaged in the miet after traversing the same dis¬ 
tance (Fig *) Obviously if the small fontaneDe 
is in the posterior quadrant of the pelvi* the 
course of labor wiD be more difficult. The diffi¬ 
culty will be rebtfvely Insignificant If utenoe 
action b vigorous or if the head fa «mall in com¬ 
parison with the pdvic dome ten 
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This is verified by the experience of most 
authors. Jaschke for example mentions that 
ocdpitopostenor position “fortunately occurs 
almost exclusively with small dead or premature 
fetuses." 

In this way it can be explained why in certain 
cases of ocdpitopostenor position the head fads 
to descend into the pelvic c an al or its descent is 
delayed. My explanation applies sole!) to the 
progress of labor in ocdpitopostenor position 
and does not touch upon the theories concerning 
the mechanical factors of the etiology' of this 
anomaly (Sellheim, Mueller, Zweifei 7 Rehrer 
Lahm, Porter, Fekete) 

The question anses what should be the pro¬ 
cedure in cases in which the small fontanelle is in 
the posterior half of the pelvis and descent into 
the pelvic cavity is retarded. It need not be 
emphasised that the only correct attitude is that 
of careful observation since in the majority of 
cases spontaneous delivery ultimately occurs I 
am, therefore opposed to the view of aurmca! in 
tervention when the cervix is fully dilated Such 
a procedure would cost many maternal and still 
more fetal lives. 

However, if the labor is definitely deiay'ed and 
the small fontanelle is located in the posterior 
quadrant of the pelvis in the absence of other ab¬ 
normalities (disproportion inertia, etc.) an tenor 
rotation of the occiput should be aided by other 
means. At the onset of labor a change of posture 
such as knee-chest or lateral recumbent position 
may be of advantage. At the completion of the 
first stage, anterior rotation of the head should 
be effected by manual rotation. This procedure 
has prdved efficacious especially in multipart: in 
my personal cases, as well as in those reported by 
Blind. Manual rotation is often fallowed by' 
rapid descent of the head into the pelvic cavitv 

It should be stressed here that it is not neces¬ 
sary to rotate the occiput until it reaches the 
anterior termination of the oblique diameter It 
Is often observed that after a slight manual move¬ 
ment the ocaput rotates spontaneously during 
the next few pains. 

Of course, it a to be expected that in a proper 
tioc of cases, labor will require termination bv 
forceps. It is not my purpose here to deal with 
this type of case, but merely to present the ex 




FI* 1 left Ocdpito-ftatenor podtioo 

Fi* l Ocdfwtopoitericrr podtieo Ejplejwdon fl,VTbe 
dirtxnce of the point of direction from the Inlet In both 
cueseoual 6 The disUnce of the point of direction from 
the ootlet on Figure 3 comidenWy Vonger 

planation of the mechanism of labor and to point 
to its practical application. I should like to men 
bon tnat if the head is in or near the outlet and 
termination of labor is indicated because of ma 
temal or fetal reasons, forward rotation of the 
small fontanelle with the Kiel land forceps should 
be attempted This should not be forced, and if 
it is easier the head should be delivered in the 
ocopitoposterior position. 

One point which merits bnef consideration is 
the question of vaginal examination. One should 
not hesitate to employ it when the necessity of 
correct diagnosis is at band. Although needless 
vaginal examinations may' court disaster, omis¬ 
sion of it is likewise fraught with danger when it 
is necessary to obtain a dear picture of the situa 
tion Though vaginal examination is regarded as 
an operation on account of inherent dangers, in 
certain cases performance of it is imperative. In 
temal examination performed with skill and stnet 
adherence to the rules of sterility (preparation of 
patient, scrubbing of hands sterile rubber 
gloves) will make possible early recognition of 
certain anomalies (moderate disproportion ocap- 
ltoposterior position, etc.), without danger to 
the parturient patient Bearing these in mind 
the obstetrician will attend the case with special 
care, and in this way many' children may be 
saved who otherwise would have died as vic tims 
of excessive conservatism 
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T HE opinions of obstetricians concerning the 
significance of occfpitopoaterior postxms are 
general!} not In aetoni Sacral European 
authors, for instance, attach no special impoc 
taoee to tHs cotKhUoo became, according to 
their experience n does not, u a rule, senomly in 
terfere with labor Other writer*, notably Amm- 
can, however consider the management of occip- 
Itopoatervjr position during labor a lari of great 
responsibility and one requiring active treatment. 
The latter new ti held for the moat port by thoae 
obstetrfdam who display a tendency toward in¬ 
terference and prefer to terminate labor when 
dHatatwc of the cervix a complete They will 
observe the condition frequently became they 
wBl encounter ocapitopoatenor positions m cases 
in which an tenor rotation of the small fontanefle 
would haw occurred spcetaneousl} after a lapse 
of tune 

In m> opinion, the high Incidence of 30 per 
cent of occjxatopoatenor positions daring labor 
reported by Bill are possibly to be explained thus 
In contradistinction to the crverestiroation of 
the importance of ocapitopoatenor pasl>oo 
there are obstetnaans who consider that this 
position exerts no effect on the coarse of labor 
Tha new b obviously erroneous. I am entirely 
in accord with the news of Bland and DeLee 
regarding the significance of ocajatopaetenor 
positions m labor 

In my experimre the great majority of cases of 
labor with posterior ©capital positions terminate 
spontaneously although wane delay Is to be 
expected. Oxa sum ally benserer considerable 
difficulty arises which requires interference 
Though several authors mention that occqsto- 
poatencr position causes decided prolongation of 
tabor (Bui, Bland, Danforth, DeLee, and WB- 
Uams) I most emphasire that in my experience 
it li mainly the first stagt which is lengthened 
According to Jaschke, the second stage is the one 
essentially prolonged Prolongation of the second 
stage, h ow e ver is not dgnlficant in itself since it 
results either from exhaustion of the utenne mus¬ 
culature produced by an extended firat stage or 
from the nee-engagement or tardy descent of the 
occfput Into the pavsc cavity 

Attention should here be directed to these two 
arapticatlaoa, requiring careful consideration, 


namely prolongation of the fiat stage and tardy 
descent oi the bead In my series of cases these 
ccmpScatwia occurred in ao to 35 per cent of 
ocopstoposterioT labors AD of us can recall cases 
in winch the bead l* flooring the membranes are 
ruptured, and dilatation of the cervix is pro¬ 
gressing slowly Occaaionafly labor comes to a 
standstill in these cases. If at this point vapaal 
examination is made, the rmwll fontaoeUe will be 
found in many cases in the posterior quadrant of 
the pelvis If the obatetridan, however does not 
appreciate the delay m labor or fads to attach 
anv special Significance to ft, and postpones 
vaginal examination, he will be unable to rftag 
no* Use condition later because of the develop¬ 
ment of a large capat sacctdanetttn Yet the 
posterior rotation of the presenting port may be 
the sole cause of the delay 

I have been unable to find In the available 
literature any explanation of the lade of proper 
descent of the head into the pdvic cavity in cer 
tain cases I have, therefore, sought Its explana¬ 
tion since It cannot be attributed entirely either 
to primary inertia or to Ineffective a term e con¬ 
tractions 

It is well known that the anterior wall of the 
bony pelvis {the os pnbfs) b much knrer than the 
posterior wall formed by the hollow of the sa crum 
As the bead traverses the pdvb in the direction 
of the so called pehric axis, til points of the pre¬ 
senting part do Dot advance on equal data nee 
The part nearer the pubic arch reaches the outlet 
sooner than that approaching the aecram Trie 
situation resem bles the bend fn a circular ace 
coarse where the competitor on the inner side has 
a shorter distance to travel. In oedpito-anterior 
pool taxis the small (onto nr TV. b In the anterior 
part of the perils and after a descent of only a few 
centimeters reaches a point deep m the pehric In¬ 
let (Fig x) On the contrary if the small fan- 
taoefle Is m the posterior section of the pelvis 
(oedpitopoatenor position) the bead will not haw 
engaged in the inlet after traversing the same dis¬ 
tance (Fig j) Obviously if the small fontanerie 
b in the posterior quadrant of the pelvis the 
course of labor will be more difficult. Trie diffi¬ 
cult} will be relatively Insignificant If oterme 
action tt vigurow or If trie bred b small In ccro¬ 
ps risen with the peine dacneten 
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This Is verified by tie experience of most 
authors Jaschke for example mention* that 
ocapitoposterior positron ' fortunately occurs 
almost exclusively with small dead or premature 
fetuses.” 

In tha way it can be explained wh) m certain 
cases of oedpitopostenor position the head fails 
to descend into the pelvic canal or it* descent 1* 
delated. My explanation applies so lei) to the 
progress of labor in ocapltopoatenor position 
and does not touch upon the theories concerning 
the mechanical factors of the etiology of this 
anomaly (Sellheim, Mueller, Zweifeh Kehrtr 
Lahm, Porter, Fekete) 

The question arises, what should be the pro¬ 
cedure In cases in which the small fontanelle is in 
the posterior halt of the pelvis and descent into 
the pelvic cavit) is retarded. It need not be 
emphaxixed that the only correct attitude is that 
of careful observation since In the majontv of 
cues spontaneous delivery ultimatel> occurs I 
am, therefore opposed to the view of surgical in 
terventioo when the cervix is fully dilated Such 
a procedure would cost many maternal and still 
more fetal lives. 

However, if the labor is definitely delayed and 
the small fontanelle is located in the posterior 
quidrant of the pelvis, m the absence of other ab¬ 
normalities (disproportion, inertia, etc ) an tenor 
rotation of the ocaput should be aided by other 
means. At the onset of labor a change of posture 
»uch as knee-chest or lateral recumbent position 
may be of advantage At the completion of the 
first stage, anterior rotation of the head should 
be effected by manual rotation. This procedure 
has prOved efficacious especial!} in multipane in 
my personal cases, as well as in those reported by 
Bland. Manual rotation is often followed by 
rapid descent of the head mto the pelvic cavity 

It should be stressed here that it is not neces¬ 
sary to rotate the ocaput until it reaches the 
anterior termination of the oblique diameter It 
is often observed tha t after a slight manual move¬ 
ment the ocaput rotates spontaneously during 
the next few pains. 

Of course, it Is to be expected that In ft propor 
bon of cases, labor will require termination b\ 
forceps. It is not my purpose here to deal with 
this type of case, but merely to present the ex 




Fig 1 left Ocnpito-ejiterfcrr portion 

Fig i OcdpftopoaterioT portion Explanation a tTbe 
dutaoce of the pomt of direction from the Inlet in both 
cajeaeqnaL 6 The distance of the point of direction frora 
the outlet on Figure * comiderahly longer 

pis nation of the mechanism of labor and to point 
to its practical application I should like to men 
tion that if the head is In or near the outlet and 
termination of labor is indicated because of ma 
temal or fetal reasons, forward rotation of the 
small fontanelle with the Kielland forceps should 
be attempted. This should not be forced and if 
it is easier, the bead should be delivered in the 
ocapitoposterior position. 

One point which merits brief consideration is 
the question of vaginal examination. One should 
not hesitate to employ it when the necessity of 
correct diagnosis is at hand Although needless 
vaginal examinations may court disaster, omis¬ 
sion of it is likewise fraught with danger when it 
is necessary to obtain a dear picture of the situa 
tion Though vaginal examin ation Is regarded as 
an operation on account of Inherent dangers, in 
certain cases performance of it is imperative. In 
temal ex amin ation performed with skill and strict 
adherence to the rules of sterility (preparation of 
patient, scrubbing of hands, sterile rubber 
gloves) will make poaslbk early recognition of 
certain ano m a l i e s (moderate disproportion ocap¬ 
itoposterior position, etc.), without danger to 
the parturient patient Bearing these in mind 
the obstetrician wiD attend the case with special 
care, and in this way man) children may be 
saved who otherwise would have died as victims 
of excessive conservatism. 
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CARL \RTHCR HEDBLOM 
ARL ‘iRTIIUR HEDBLOM proJraior 
of surgery at the University of Ulinot* 
College of Mcdidne and for roan> 
year* a member of the editorial itafl of the 
International tbjtract of Surgery died sod 
denly after an illness of less than fort) -eight 
hrrnr* while attending the meeting of the 
Aim man Surgical \woaation in Toronto 
June 6 1934 Hu untimely going Is mourned 
by a devoted wife by three son* and a daugb 
ter by a mother now m her ninety-second 
year b> a brother and sk *nter*. and no leas 
by hi* colleagues in the surgical profession 
both In America and abroad by hi* associated 
m the College of Medicine and by a host of 
grateful patient* In the mam center* to 
which hi* varied and active career earned him 
Dr Hedblom one of the youngest of eight 
children wa» born of Sn ediih parent* in Day 
ton lown March 5 1879 In spite of lack of 
encouragement and even opposition 00 the 
part of his parent*, he determined to follow 
the practice of medicine After receiving the 
degree of bachelor of art* from Colorado Col 
lege in 1907 he entered Harvard Medical 


School and was graduated In 1911 Just before 
the dose of hi* two yean service as Interne 
and resident at the Mas*achusett* General 
Hospital he was married to Eleanor Pouc 
Shortly afterward he received the appoint 
ment of professor of surgery in the Harvard 
Medical School of China at Shanghai. There 
as throughout hi* life work seemed to crowd 
upon him and the demands of a rapidly 
increasing private practice together with the 
work of the department of surgery of the 
medical school seemed almost too great even 
for his abundant energy 
In 1916 he returned to America and became 
tint a fellow in surgery at the Mayo Clinic, 
and soon afterward an active member of the 
surgical staff From 1919 to 1934 be was head 
of a section on general surgery' and of the 
department of thoracic surgery at the Mayo 
Clinic His thesis on chronic empyema, pub¬ 
lished in the 4f7*a/r of Surgcrv In September 
1930 and baaed on the studies In recognition 
of which he was awarded the degree 0/ doctor 
of philosophy by the Mayo Foundation of the 
University of .Minnesota, la the most scholar!) 
and comprehensive presentation of that sub¬ 
ject in Amen can surgical literature 

In 1924, be left the Mayo Clinic to become 
professor of surgery at the University of Wla- 
coruin Medical School at Madison and two 
year* later was appointed professor of surgery 
at the University of Hllnoi* College of Mcdi 
one. In Chicago he gathered about him a 
group of co melt young men at the new 
Research and Educational Hospital and there 
began to budd np a depan ment of surgery 
upon a sound foundation of serious surgical 
research clinical teaching and Investigation 






EDITORIALS 


phrenic nerve In Group I patients aspiration 
of pus and replacement with a gradually de 
cr easin g amount of air should check the for 
mation of pus and cause full expansion of the 
lung in a high percentage of cases If this 
ahould not occur, an extrapleural thoraco¬ 
plasty should be performed In Group HI 
patients the same treatment should be used 
Sufficient air, however, should be introduced 
after each aspiration to keep the actively tu 
berculous lung collapsed if collapse is indicated 
Obliterative pleurltis often causes forced ex 
pension of the lung and loss of the pneumo¬ 
thorax Oleothorax may be used to prevent 
this but m the majority of cases with obhtera 
trve pleuntis an extrapleural thoracoplasty 
must be used to maintain pulmonary collapse 
Attempts to kill the pyogenic organisms in 
Group II cases with repeated aspirations and 
antiseptic instillations or irrigations should 
not be persisted in for more than a few days 
In toxic patients because such efforts usually 
fail An encouraging temporary remission in 
the seventy of the symptoms and temporary 
disappearance of culturable pyogenic organ 
isms are frequently all that is accomplished 
Air tight or open tube drainage should be 
used according to the specific indications 
Prolonged tube dram age with antiseptic im 
Rations results in complete expansion of the 
lung and obliteration of the empyema cavity 
in some cases of mixed tuberculous empyema. 
The majority, however eventually require ex 
trapleural, or extrapleural and Schede thora 
coplasty to close the empyema completelj 
even if the lung need not be collapsed 
The object of treatment in Group IV is to 
evacuate the pus sterilize the cavity, and 
maintain collapse of the diseased lung Treat 
ment is virtually the same as for Group II ex 
cept that a thoracoplasty should be performed 
if not contra indicated before drainage results 
In a harmful degree of expansion of the lung 
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The general briefly outlined plan of treat 
ment is, of course, subject to many necessary 
modifications because of such special factors 
as age of the empyema, unusually mild or 
severe infection, poor condition of patient 
hopeless bilateral cavernous pulmonary or 
other tuberculosis pleurocutaneous sinus or 
bronchopleural fistula with or without vomica 

Individualization in applying the available 
procedures is capable of producing far better 
results than the routine exclusive use of aspi 
ration or drainage or thoracoplasty In a 
group of 70 consecutive tuberculous empy 
emas, 69 of which had mixed tuberculous and 
pyogenic infection or active pulmonary tuber 
culcms, or both and 17 of which had broncho¬ 
pleural fistula 61.4 per cent are cured (solidly 
closed empyema without sinus, and no tuber 
cle bacilli m the sputum or no sputum), 3a 9 
per cent are dead It is significant that only 
2 of the 33 deaths were directly, and only 6 
perhaps indirectly connected with a surgical 
operation, the other deaths were due chiefly to 
continuing progression of pulmonary tubercu 
losis principally in the contralateral lung 
Thoracoplasty was used m 45 of the 70 pa 
dents, 80 per cent of whom are cured 

The widespread prejudice among internists 
against surgery is based first upon the poor 
results that occur when the patients are not 
referred for operation until they have become 
extremely tone, and second upon the poor 
results that occur when surgical dram age is 
not efficient and when extrapleural or Schede 
thoracoplasty has not been planned to assure 
complete closure of the empyema cavity 

Attainment of the beat results depends 
chiefly upon recognition of the importance 
of distinguishing between the four distinct 
types of the disease and upon a high degree 
of individualization m applying the various 
therapeutic measures that may properly be 
used in each type John AuxAmn 
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ARTHUR AYER LAW 

O VER the list resting place of one of nature s truest gentlemen one of her 
brightest happiest spirits one among the most brilliant, the moat 
helpful saviors of suffering men and women stands a headstone which 
bears the following inscription 

ARTHUR UTR LAW 
Soldier—Surgeon 

Boro April i6 1871—Died, July 9 1930 

It ma> be aptij sard of Dr Law that Whom the gods love die young For 
be was surely one whom the high gods loved And be was one of whom it was 
true that hrs days were foreshortened by the strenuous pressure under which he 
lived them 

Handsome of feature and of form consciously upstanding among hU fellows 
favored of birth, of farmlj and of fortune he went through life admired of his 
friends, beautifully devoted to his nearest and dearest lovers blessing and hi eased 
in his home companionships keenlj alive to the beauties of art music, and lit 
craiure faithful to his professional associates appreciative of their personal 
friendship and giving them freely of his own taking his forward place among 
them as of right and according to them theirs 00 equal terms 

Had he lived less intensely he might have lived longer but be would not have 
lived in the full enjoyment of life as he did he would not have been the Arthur 
Ayer Law that he was 

His creed was written in the glorious lines of William Cullen Bryant, which 
he loved 

A migh ty hand, from an rthsustless am, 

Poors forth the never-coding flood of years 
Among the uluct, 

Its rushing mtves besr «D before them. 

On its foremost edjre. 

And there tlrnt ts lofe 

He drained that flowing cup of life forever at the brim It filled his soul with 
that Hinr of jm —the incomparable joy of living that made hi* native atmosphere. 






























MASTER SURGEONS OF AMERICA 


ARTHUR AVER LA" 

O VER the but retting place of one of nature * truest gentlemen, one of her 
brightest, happiest spirit* one among the most brilliant, the raoit 
helpful saviors of suffering men and women, stands a headstone which 
bears the following inscription 

ARTHUR AVER LAW 
Soldier—Surjran 

Born April 16 rS71—Died, July g rgjo 

It ma> be aptl> said ot Dr Law that ‘Whom the gods love die young For 
he was surdv one whom (be high gods loved And be was one of whom it was 
true that his lap were foreshortened b> the strenuous pressure under which be 
lived them 

Handsome of feature and of form consciously upstanding among his fellows 
favored of birth of famil> and of fortune he went through life admired of his 
fnends burnt it ulh devoted to his nearest *nd dearest lovers blessing and bleased 
ui his home < nmparuonships keenly alive to the beauties 0/ art, muse, and lit 
eraturc faithlul to his professional aswdates appreciative of their personal 
In end ship and giving them freely of his own taking his forward place among 
tbun as if right and according to them theirs, on equal terms 

Had he lived less intensely he might have lived longer but be would not have 
lived in the lull enjoyment ot life as he did he would not have been the Arthur 
Ayer Law that he was 

His creed was written w the glorious lines of William Cullen Bryant which 
he loved 

A mightv han d, from an eshsusiless urn. 

Pour* forth tbe never-eudlnj flood of rears 
Arnone the nations. 

Its niihing raves bear all before them 
On its foremost edge, 

And there time is Life 

He drained that flowing cup of life, forever at the brim It filled his soul with 
that elixir of jo\ —the incomparable joj of living that made his native atmosphere, 
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He was a Britisher, not by birth but by blood by a long line of English 
ancestry r by the choice heritage of traits characteristically Celtic. And yet he 
was a loyal American who translated into the terms of democracy the principles 
of Runnymede and the pnde of his Anglo-Saxon race 

His forbears had served for generations m the army and navy of Great 
Britain An uncle officer in the Royal Welsh Fusilocre, had been killed at the 
Relief of Lucknow, as “the Pipes of Scotland played- Another uncle had died 
in service in Australia, and a third had gone down fighting m China. His father, 
Arthur EUenborough Law but recently dead had served for several years as a 
British midshipman. He came to America, aboard the famous dipper ship The 
Flying Cloud He settled m Illinois where at Harvard this boy of his, Arthur 
Ayer Law, was bom Railroad mg by occupation the father from his boyhood 
up, remained a shilled violinist His music teacher who played m the old Shake 
spearean theater m London, now and then allowed his young pupil to play In 
his place in the orchestra. 

Arthur's mother, daughter of the late Judge Eld ridge Ayer a avil war patriot 
is itfll living at over eighty years She was an accomplished pianist and she 
recalls how she and his violin loving father oftentimes put Arthur to sleep to 
the operatic strains they would play together Both of them bestowed upon the 
boy his life long love of music 

Arthur Ayer Law was especially interested in the history of his paternal grand 
father, Henry Law Bom In Glasgow, educated at the University of Edinburgh 
Dr Henry Law subsequently became a Fellow of the Royal College of Surgeons 
and practiced his profession abroad Forsaking his surgical work in later life 
he owned and directed a line of merchant marines plying between England and 
the Onent 

With such a heredity and such a family history it was little strange that 
Arthur Ayer Law should have begotten a taste for that intensity of living which 
characterised hnn m all he did, with that habitual love of adventure and with 
his actual propensity for war and the discipline of war which he carried into all 
his years He was an exemplar of the hereditive theorem of Hergeshcimer 
“That I am,—that I was before I was bom 

It is probable that his later love of war service was stimulated by his school 
education at the Shattuck Military Academy m Faribault Minnesota. 

In his boyhood and youth he cultivated a love of the great out-of-doors 
living much at Lake Geneva in Wisconsin a picturesque spot where he roamed 
the woods with his rifle bringing down now a squirrel a rabbit or a bird, upon 
which he demohstrated, in anticipation of his future professional tastes, the study 
of comparative anatomy 

Following his sport loving tendencies, he distinguished himself m the hunting of 
big game In the Bitter Root Valley and in the North Woods neighboring upon his 
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summer camp The rod and reel had an especial lure for him and he found much 
of Ms recreation in whipping the wild streams of Minnesota for the speckled trout 

All these experiences entered Into his keen voriMp of nature, twin of Mi 
appreciation of both art and muse. Alike they served as the media of contact, 
with the world about him of his exceptionally receptive mind 

Ai a student in the medical school of the University of Minnesota, whence he 
graduated in 1894, and m hi» early teaching of surgery be proved the ready 
adaptation of his mental fadhty to practical use and power He was recognized 
when a very' young surgeon as a keen diagnostician and a brilliant operator 

HardH had he entered upon his surgical career in aasoaatkm with Dr 
Frederick A Dunsmoor of the university staff before hi* inherited tendencies 
invited him into the theater of wax The outbreak of the conflict between the 
United States and Spain, in 1898 intrigued him with a call he could not resist 
He enlisted with the rank of first lieutenant and assistant surgeon and later 
was promoted to the captaincy of the Thirteenth Minnesota Regiment The 
early enrollment of this regiment was the second unexampled response of his 
State to the need of the country at war He with his command was ordered to 
the Philippines, where he fought In the Battle of Manilla, August 13 1898 against 
the Spaniards After policing the Gty of M an il a for several month* his regiment, 
the Thirteenth Minnesota, was ordered out to guerrilla warfare against Aguinaldo 
andhismsurrectos In September hlj regiment was ordered home and after 

a parade in Minneapolis Captain Law riding with the field and staff officers, at 
the head of Ms men he naj mustered out in Saint Paul in October 1899 

Arthur Ayer Laws already announced engagement to Helen E. Lougee 
culminated in their marriage in November of 1899. She and their two daughters, 
Elizabeth Law Fullerton and Mary Ayer Law ebb survive him The strong 
family sense bam and bred of an English heritage Into their Amen can home 
proved the ideal quahty of companionship alike m their marriage and their 
parenthood He was in love with his girls as with his wife Whether at home or 
afield he was never so happy—and happiness was his normal habitus—as when 
his home companions were with him 

In the year 1918 he was tempted away from his home and Ms busy life—and 
again in the service of Ms country With the opening for the Umted States, 0/ 
the Uorld War Base Hospital No »6 was Jointly organized and equipped by 
the University of Minnesota Medical School and the Mayo Clinic of the City of 
Rochester Dr Arthur Ayer Law was placed in command, with the rank of 
major being promoted later to lieutenant cokxneL He took an active part in the 
preparation of the Base Hospital, organizing ft In Minneapolis and providing 
much of Its equipment from contingent funds contributed for the purpose He 
was later appointed a member of the Medical Council of National Defense. 

In June 1918 he was ordered to take Base Hospital No 36 oversea*. It was 
stationed at ADery in the Department of Saflne-et Loire It did well and nobly 
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its share m the medical and surgical service of the War as did all the Base 
Hospitals of the United States It was ordered home in 1919 Later he received 
the coveted citation of the United States Government 

He had no illusions as to the causes and the results of the Great War He 
put the whole burden of it where he beheved it belonged He looked all questions 
squarely m the face. He was a man without compromises and free of excuses 
for himself and equally so for anybody else Its experiences entered into the 
very spirit of the man but he was glad that his country was w the war and he 
with it 

He returned to his home and to his work with the same but a tempered spirit 
of joy That joy had always expressed itself m service and it did bo EtiU He 
resumed his allegiance to the University of Minnesota Hospital the Glen Lake 
Sanatorium for the Tuberculous and the Northwestern Hospital of Minneapolis 
In his practice he was governed as he had always been by but one considcra 
tion—the welfare of his patients 

Upon the teaching staff of the University of Minnesota in its undergraduate 
and graduate medical faculties, he had risen in the ranks, from an assistant in 
surgery, to an instructor, and then to an associate professor of surgery 

In his profession at large he gave himself unsparingly to the support of the 
American Medical Association, the American Surgical Association the American 
College of Surgeons (regent, 1933 1935, founder) the Western Surgical Assoaa 
tion the Southern Surgical Association the Inter State Post Graduate Medical 
Assembl) of North America, the Southern Medical Association the Minnesota 
State Medical Association the Southern Minnesota Medical Society, the Minne¬ 
sota Academy of Mediane and the Minneapolis Surgical Society 

He was a member of all the principal social dubs of his aty and of the 
American Legion 

He was not a prolific wnter and he sought conservative channels of publica 
tion. Nevertheless he was a steady contributor to the literature of his profession 
In the quarter century of his active practice he issued fifty or more articles m 
the professional press. Those among them all in which he took the greatest 
satisfaction were his contribution to “The Master Surgeons of America,” in the 
review of the life and work of his educational chief, Dr James Edward Moore 
and his two brief histones of Base Hospital No 26 His bibliography of stnctlv 
surgical subjects, while not extensive, was as wide as the field of surgery itself 
Among its topics are notable additions to the surgical story of his times 

His life long allegiance to the Episcopal Church was a matter of inheritance, 
as well as of choice It was an expression of his love of beauty in word as w 
spint—a testimonial to his religious taste for order and good form In worship 
and m ntuaL He was a consistent member of Saint Mark s Episcopal Church 
in his home aty From within its lovely walls and under its age-old beautiful 
ntes he was borne to his bunal Richard Oldeno Beajld 
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ILLINOIS’ FIRST MEDICAL SCHOOL 

CARL E BLACK, AM M D F.AC 3 Jsascafviixx, Illdwo 


I LLINOIS wa* only ten jTars old wtien UlinoU 
College (1829) began the instruction of ita 
fint classes It i* the oldest college in HUnoi*. 
It is difficult to visushxe the condition* under 
which this school was established It *** opened 
for teaching just ten year* after the fint aettler 
btnlt to» caum m Morgan County and only fwu 
year* alter the town of Jacksonville waa mcor 
nor*ted and became the county teat In tboae 
lour yean over 600 settkn came in to make it 
their home An anosnflj proportion of these new 
settler* were from Kentucky and Virginia, and 
from New England, and bad enjoyed educational 
advanUre* and they kaned forces m cstablisb- 
ing a college, and made th eir settlement one of 
the most important in the new Kate 
By 1840 the town had a population of twenty 
fire hundred and the Lnatees of the College 
planned to eatabhah department* of medkme, 
law and theology 

Samuel D Lockwood, the firat duel justice of 
nUncna,and Joseph Duncan the fifth governor of 
Blmms, were member* of the Board of Trustee* 
The Civil W ar governor Richard \ ate*, wa* in 
the firat graduating dm from the bberal art* 
department The *chool of medicine began it* 
coune of lecture* November 1 1843, although, a* 


waa customary in thii pioneer country acme 
member* of it* faculty had been taking stu¬ 
dent*” for *evenil yean It wa* the evident in¬ 
tention of the trustee* to have opened the medical 
department earlier but there wan difficulty In 
arranging its housing It was finally boused in 
the attic of Beecher Hall Looking at the»e low 
attic room* today it *eemi almost uopoasibJe that 
any kind of a school could have been housed there. 
The pioneer see med to thrive ou difficulties and 
inconveniences and the attic did not appear to 
impossible to him as it doe* to us today 

Beecher Hal! is itffl in good repair and houses 
the two oldest college literary societies (for men) 
in TTHnrJt 

Bv it* third year the medical school wa* pro¬ 
vided with a new budding This was a plain, two 
story frame building and at the time wxu con¬ 
sidered auite coenmodkxn. There was a small 
room under the stairway which wa* known as the 
Salt PotV” room In other words, the dissecting 
material from the neighboring cemetery which 
wa* only half a mile sway wav stored here. 

Prior to 18431 *6 medical schools had been or 

r iued In the United States and to of them were 
the Mississippi \ alley Six were organised in 
1843 Half of the 1 alley schools were In Ohio 
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2 in Kentucky 2 In Missouri, and 1 In Louisiana. 
Two medical schools began their teaching in Illi¬ 
nois In 1843 The Illinois College School ante¬ 
dated Brainard’s (Rush Medical College) School 
by a month—December 4, 1843 

The first catalog of the Illinois College School 
announced The course of lectures commences 
annually on the first of November and continues 
sixteen weeks The cost of tickets to the full 
course of lectures is £60.00 tickets for private 
dissection, $5.00 graduation fee, including di 
ploma, $10.00 

The first two presidents of the College, Edward 
Beecher and Julian M Sturtevant, were clergy 
men and a number of the trustees were clergymen 
They were members of the Tale Band and were 
really educational missionaries m the pioneer 
West. In New England they were known as the 
‘Illinois Band The trustees felt the urge of the 
missionary spirit when they announced to the 
medical department, that students preparing for 
a missionary life, and wishing to pursue medical 
studies for that purpose are admitted to the lec 
ture free of erpense.' While there is no record 
that the medical faculty complained of this ar 
rangement It was a little hard on them as they 
received all fees to cover their services but they 
earned the entire expense of the medical school 
including rent, in exchange for the use of the 
medical building 

One of the requirements for the degree of doctor 
of medicine is especially interesting at this date. 
The catalog provided tnat "he (the student) must 
pass a satisfactory examination in all the branches 
of medical study before the Medical Faculty, 
assisted by a Board of Censors, annually ap¬ 
pointed for that purpose by the trustees It 
was not always possible in the pioneer country to 



Medical Department, Illinot* College, 1841-1848 

secure a board of "Censors," all of whom had the 
degree of doctor of medicine. The trustees were 
equal to the emergency, and conferred an honor 
ary M D on these m order that the ‘Board of 
Censors" should be properly accredited How 
ever, no harm was done as the list of censors 
shows that care was taken to secure practition 
era of standing regardless of their deficiency in 
medical school training 

A catalog of the medical school was issued in 
January i8u8, but as far as we have been able to 
learn no medical classes were held after the spring 
of 1848 Just why the project, which had so satis¬ 
factory a beginning was so abruptly and uncere¬ 
moniously discontinued does not appear There 
is no record of the existence of debt incurred by 
this department. There was only one other med 
ical school in Illinois, and that far away in Chi¬ 
cago Compared with other departments, this 
one had by far the largest attendance and its stu 
dents paid the largest ices and were in attendance 
the shortest time. Considerable money had been 
spent for a building A good medical Library and 
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"Oid Brtcber," the fast collate baddmf creeled ( 8 «ij) n ITHnou, now t»ed at a 
borne for Utarmry societies oi Ilhjtot* CoQex*. m the borne cl tie fcrat mtdjcsl tcbool 
in lUitwn 


apparatus bad been provided In thtt school u 
In many othcnof ltiday tbere mas a aerioo* con¬ 
flict between the liberal arts faculty and the *_i- 
encea, even In medicine There ni a great repug¬ 
nance toward the men mho practiced In the 
dJtsecting room 

Doctor David Print e the professor of anatomy 
and sorgerv was an enthusiastic follower of John 
Hunter and especial!} of his preceptor and for 
ma associate Reuben D Massey Dr Prince 
beheied that every phvaaan should be well 
grounded in anatomy ana the only wav to acquire 
this knowledge was m the dissecting room Dr 
Prince taw to it that material for dissecting was 
provided, but be was evidently not careful about 
the feelings of the literary faculty or of the com- 
mnmt\ in obtaining iL 

Looking back at the situation m 1848, It 
leans probable that the “anatomy question 
mas the nrnihcant cause for the diacontlnuaoce 
of the metnml department ho doubt the fact 
that the medical faculty bore all the expense, 
and often took their piy in student notes, bad 
an influence 

An evamlnatioc of the account book of Dr 
David Prince during this penod shows that be 
not only took notes from medical students bat 
that be famished a number of them dissecting 
material on credit, and also that in a number of 
instances, be famished money for thar board, 
books, and do thing The books show also that 
in after yean most of this money was paid beck, 
often with interest. Considering the seaidty of 
cash. In those day* it must have been a severe 
d rain on the doctor a resources to make these 


advancements It would have been easier foe the 
medical faculty if they had been supported by a 
better public opinion The dtnens had not vet 
learned that they had a moral and fi n a n cia l obli¬ 
gation In supporting professional education The 
poblk wanted good physicians when sick but 
could not approve of the method by which the 
phyaidan became efficient 
The following is a reproduction of the Est of 
thoae who taught in the medical school, as It 
appears in the college catalog 

Accasaa 

Omnu et Hnlnni \ hn-mtu 
833 Ssnsjd Adams, M D 

Medjcm*, Tbtarmw rt Pmtfn 
S-lj Dsnwf Stsil, il D 1841 

|54I Johsnoei Junes, II D 8*3 

Anstrmces et rhonlncta 

843 Dsnd Pnoce UD *45 

843 Johaaues Ldsnd ililler li D 1847 

OWrtnto 

I43 Henodos Jones 1S4S 

lUlrri* iledw» rt ThersptfstKs 

181J Sunud Aitirss. il D «SlJ 

1S45 Edwsrdns llfsd, M D 184* 

847 Hennoa Winn, it D 184S 

Chirsrpc* « dunuflae InstrcJrr* 

8+4 G nhfhum B Hernck, 31 D 1844 

845 DstJ Prsscr, IID 1 8*5 

Clernir rt jEtsoi^ifa Ftroae 
845 Eumd Adim*, U D j 8 *S 

Sscrt Theoiomx 

840 Jnhsnai M Stsrtersnt, S TJD Prset 

In Its last anaJyau, the planting of the medical 
school In the pioneer State of Hhnofs was a mis¬ 
sionary effort. Doctors were needed in these 
rapidly developing but Isolated communities. The 
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rood* were bad and the most rapid method of who composed it All were excellent practitioners 
travel km by horseback Doctors could not in after >e*rs, several achieved some national 
travel far to their patients nor could the settler recognition and at least one became internatba- 
send far for a doctor The Medical School was an ally Known. 

effort to meet this situation. That this school During it* existence of five year* there were 
assembled an unusually good faculty U attested 102 students in its dass» and 30 men were grad 
b> the future accomplishments of the young men listed with the degree of doctor of medicine. 
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*Otd Beecher the 6rat college benldin* rrtrtcd ( %H)) n TThrwrt n cm o*r<i »t * 
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apparatus bad been prowled In tbii tcbool, n 
In many other* erf itsda\ there *ai a senou* con¬ 
flict between the liberal arts faculty and the wh¬ 
ence!, even In medlane There wu a treat repug 
nance toward the men mho practiced m the 
dkeectlng room 

Doctor Dasid Prince the profeavn: of anatomy 
and ■orger) was an enthusiastic follower of John 
Hunter and cspccuJh of hia preceptor and for 
met associate Reuben D Musaev Dr Pnnce 
believed that every phvnoan itouki be well 
grounded in anatomy and the only may to acquire 
this knowledge was in the directing room Dr 
Prince isw to it that material for disarming wai 
provided, but he waa ev identty not careful about 
the feeling! of the literary fa cults or of the com¬ 
munity in obtaining it 

Locking back at the rituatsan in 1848, it 
seems probable that the anatom> question 
was the significant cause for the dticontmuance 
of the medical department No doubt the fact 
that the meduad faculty bora aQ the expense, 
and often took their pav in student notes, had 
an influence 

An etammatlon of the account book of Dr 
David Prince during this period shows that he 
oot only took notes from medical students but 
that he furnished a number of them dissecting 
material 00 credit, and also that In a number of 
Instances, he famished money for their board, 
books, and clothing The books show also that 
In after yean moat of this money was paid beck, 
often with interest Considering the scarcity oC 
cash. In those davi It must have been a severe 
drain on the doctor a resources to nuke these 


advancements It would have been easier foe the 
medical faculty if they had been supported by a 
better public opinion The dtfeerts had not vet 
learned that the) had a moral and financial ofcH- 
gation in supporting professional education. The 
public wanted good physicians when sick but 
could not appeme of the method b> which the 
physician became efficient 
The following is a reproduction of the Est of 
those who taught in the medical school, as It 
appears in the college catalog 
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litter* tluftae at Therapeutic* 
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Hnrina V. ms, U JD 
CUmr^ic* *t Qnrarpcx Antcoice* 
Gu hti r m q B tlernct, It D 
Da Id Prince, WD 
Ov toit et iCtmkjfJ* PtafwuB 
S*iD»d Adttct, MJ5 
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In its last analysis, the planting cf the medical 
■drool hi the pioneer State of Hbncts was a mie 
ricrary effort. Doctor* were needed In these 
rapidh dev ttoplng but isolated communities The 
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subjects. The author is privat-dosent in surgery and 
Chief of the surgical clinic In Leipzig A superficial 
suryey of the litem are had convinced him that 
knowledge of these two type* of ernboit*m still con¬ 
tained many uncertain tie* He therefore haa under 
taken Sn this volume to present the moat comprehen 
aive picture possible of these two pathological 
condition! and to emphasise the problematical fea 

tures of both subjects in order to stimulate further 
investigation For this reason much attention la 

? iven to theoretical considerations The two sub- 
ecta arc treated In separate 'pert* matead of being 
welded together In one unit as he had originally 
hoped to do While there are many point* of con¬ 
tact between these two types of embolism the con 
tact la essentially a loose one and not an organic 
union To air embolism are assigned 13 a page* to 
fat emboliam 117 pc get The 9 page* remaining 
contain the bibliography with 950 title* on air 
emboli* m and 450 on m embolism. 

In order to bring acme degree of variety into the 
Inflexible material to be considered the author haa, 
at far aa possible cho*en different arrangement* for 
the two parti of the monograph But even ao, the 
outline of the two sections are very •LmQar Each 
part begins with chapters on 'definition and general 
chara cremation” of the respective pathological con 
dltious, and on the 'history’ of the development of 
our knowledge concerning them These chapters are 
followed in each cate, by a long *ection on the gen¬ 
eral pathology pathological anatomy and patbolori 
cal physiology’ of air and fat emboliam respectively, 
in which are considered such subject* aa portal* of 
entry condition* of entry course and further fate 
of the air or fat entering the draff* do cl The causes 
of death in each instance are discuaied at tome 
length Almost 30 pages are devoted to the patho¬ 
logical anatomy and pathology of fat embolism The 
second section of each part includes the dinical 
aspects of air and fat embolism with discussion* of 
their etiology symptomatology diagnosis, prog 
nosb, prophylaxis, and treatment 
Of the 50 ill nitrations, 6 are in colors. Of special 
Interest are the roentgenograms showing the pres¬ 
ence of air in the right side of the heart The typog 
raph\ is excellent The author haa refrained from 
the German habit of using long involved sentences 
and has produced a volume that can be read with 
out too much difficulty bv anyone with a reasonably 
pood knowledge of the language. There Is no index, 
but the table of contents Is to constructed that the 
page on which any special phase of either subject is 
discusaed can be readily fount!. J P Sewovd*. 

NJAUJOKS has adeouatdy covered the field of 
h v birth injuries of the child in thi* brief mono¬ 
graph 1 He first discusses the etiological factors, con 
aiders external trauma, pelvic contraction and 
anomalous fetal development aa well as Injury dur 
ing spontaneous and operative deliveries. The *ec 


ond half of the monograph is devoted to the Injured 
child in which diagnosis treatment, and prognosis 
arc described. A number of Illustration* are in 
duded many of which Illustrate gruesome and pre 
ventable injuries during examination and extraction 
of the child such at are seldom observed in this 
country The German literature Is quoted solely in 
the preparation oE tiffs work. I a vow F Stow 


V OLUME V of The J’racliUrncrt Library 0f Medi¬ 
ant and Swtrry* confines itself to trau m atic 
surgery It b a compilation of treatise* by 17 
authors several of whom are outstanding in their 
field, and Indude* surgical conditions resulting from 
direct or indirect injury As In volume iv which 
deals with surgical conditions which are nontrau 
matic In origin this volume la aimed primarily for 
tberenera] practitioner 

The chapter on fractures deserves especial com 
mendation. In the limited space permitted. Profes¬ 
sor \ oshell haa beautifully covered the tremendous 
field of fracture*, a subject which ordinarGy would 
cover several volumes. This chapter is exceedingly 
meaty all unnecessary fact* having been eliminated 
The chapter Is profusely illustrated making this sec 
tioa of inestimable value to the practitioner 
The chapter on amputations by Thoms* Orr is 
excellent, and should dc of value to the specialist 
as well aa to the general practitioner Several type* 
of amputations are described which have been more 
or lese discarded but Orr probably Included these 
for completeness. 

One of the most enlightening chapters, end ape- 
daily useful In this day of speed Is that by Beck 
on 'Traumatic Lesion* of the Thorax and Thoracic 
Viscera In this chapter the author covers the 
physiology of the pleurae, lungs, mediastinum pneu 
mo thorax, massive collapse of the lungs, traumatic 
asphyxia wounds of the thorax, trauma to the me 
diaatinum wound* of the pericardium and the heart, 
aa well as many other related conditions This 
should be a most Instructive adjunct to the average 
man, even though it be the work of a most expen 
enced specialist. 

Of Interest to the man doing Industrial surgery la 
the rather abort but condie and instructive chapter 
on Traumatic Neurosea.' Interesting data is 
brought f-orth which should prove most valuable 
to the mam engaged m this type of work 
The entire volume b dearly written, not too 
technical, well HI os bated, and should most certainly 
be welcomed at this time. Easlt. L Gum 


TS* *utbor of Laboratory Medicine* In ids revi 
don, has *uoceeded ver> well In his purpose of 
providing a suitable guide for both student* and 
practitioner*. The chapter guiding the practitioner 
in the choice of teats and the Indication* for these 
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tot* Is of expedel value st this time when there Is 
a noticeable tendency to require laboratory work 
without due cooskkritxm erf lU real vahe In disg 
do«u sod treatment 

Tbe subject matter Is dearly presented and the 
dart* *nd other Hhi*Lr»tio°* *e£L cboaeo Tbe moat 
recent technical procedure* *fe presented In detail 
in an ranaaaHy simple manner 

The type b large and deaf and tbe index quite 
thorough Howra K NlcOll. 

X rOLUJIE VI of the system oi medicine entitled 
V Thi PmdUien&i Ltbrcrj »J XeAtant okA Skt 
grry U a book of ooo page* on ‘Obstetric* and 
Gynecnlocj 

Two-ihird* of thU volume u devoted to obstetric*, 
tbe mnainder to gynecology F<*irteeB men hare 
contributed to the volume which was edited by 
Luther K. Mnsadroan of kale Tbe oatstsnding 
chapter in tbe vcJume 1a tbe one on Lhe pathology 
of labor by Herbert Tbocna While Thoms point* 
out the fallacy of relying on external pelvimetry for 
determining the probable outcome of a given case, 
and offen a rather accurate method of measuring 
the pelvic Inlet by roentgenography ooe can hardly 
agree with him that thb t* a necessary procedure 
tn all primipane 

Tboma omits a very important procedure m enu 
m era ting the vanoa* manual roe t hod* of attempting 
to determine tbe pre*ence or absence of duproour 
turn tbe HiUb impreiaion method take* It» puce 
along with tbe methoda of Kerr and Mueller and 
ofttime* U much more practical 

Tbe volume b pooriv ffluatrated, and thb ta es¬ 
pecially true in the section davoted to gynecology 

A vohiroa on obrtrtnc* and g>necology for the 
practUloneT should pr esent tbe subject matter in th* 
aim pleat form, perhaps emthno, roost of the rose* 
being devoted to diagoou and treatment since these 
are the phases of the subject which concern tbe 
practitioner mo*t The book ebcwld be profasdy 
illustrated, each step in a procedure bong a crural efr 
described The practitioner b not concerned witn 
the historical nde of a problem when be Is confronted 
with a grave situation He wants a quick, ready 
reference where the information may be gained in 
the sbortest possible time and in the moat concise 
and accurate form. It a impossible to carry out 
such an idea without dear dhtstratrona 

Cmm C DoBxrrr 


T HIS \cvi»atiM? by Globas It primarily “a 
guide for tbe study of the form and Internal 
structure of the brain and spun! cord," and con¬ 
tains 5J plates of rough and incomplete outEns 
figures of dissection* and sections through the brain 
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These outlines supply tbe student with uniform 
foundstiacs for careful laboratory exercise*. he b 
expected, to complete tbe drawing! and label them 
in the coarse of study 

A brief text Induing dally assignments occupies 
in pages of the book Thb la developed e^etially 
for tbe author*! course and can scarcely be expected 
to fulfill tbe requirements of every course in neuro- 
anatomy Arrangement is orderly tod neat but 
illustrations are fewer than could be desired (56) 
and, unfortunately are without labels In tbe mat 
ter of study a alignments, some instructors will 
unquestionably fed that class morale Is being dealt 
staggering bhjws by expecting students to “write a 
conose summary of accepted news and facts re 
girding tbe general plan which forms the ground 
work for tbe structural organbatloo of the central 
nervous system and to discuss briefly the con- 
tnbuboes to neuroanatomy made by NissI, Weigert, 
Golgi, Cajal, Harrison and Hortega" 00 the first 
laboratory period It is the reviewer ■ opinion that 
it is doubtful whether a very large percentage of a 
normal dais can do such assignments Justice at tbe 
completion 0 / tbe course. Wnxius F Wdtolx 

A DDED material and revision bring op to date 
- Beckman s deservedly popular book Trttlmenl 
t* Gtnrrtl Predict * The author has succeeded In 
the difficult task of presenting In one volume tbe 
treatment of the principal diseases of man exclusive 
of the legitimate specialties He has emoted the 
principal writer* on the individual subjects in- 
duded, and has added hu own, frequently pungent 
comments baaed on personal experience. A well 
•elected bibliography a helpful to those who wi»h to 
study the original article* quoted Ehscuaaioc of 
treatment b prefaced by a description and historical 
survey of the disease 

In a work of this sax* and character differences 
of opinion as to tho value of certain agents In certain 
conditions are inevitable, but such cnticiamj its 
minor In the opinion of the reviewer, for example, 
the praise of onebopben as a valuable addition to 
our ar mam entarium, although it is followed bx a 
wammg as to possible dangers arising from its use 
were better replaced by a flat recommendation 
•gainst Its use Tbe author does not attempt how 
ever to outline the management of an individual 
case Instead, be describe* methods, quotes results 
•numerates and often evaluates tbe therapeutic 
agents svailabls so that an Intelligent selection of a 
method of procedure tt possible The chief vain* of 
tbe work ts the presentation m ooe volume erf the 
principles and methods of treatment believed to be 
tbs best available at the present time in the manage 
ment of a great variety of diseases The btxrk 
should continue to serve aa a valuable reference 
sod guide to the general practitioner 

Warns II Namxa 
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I N reading the preface to The Origin of Cancer 
by Lockhart Mummery 1 one is »truck by the 
statement This quest hi* at la*t been successful 
and the origin of cancer Is 00w unden tan da We. 
Coming from a man for whom the profession baa 
such thigh regard thi* statement Indtea, to aay the 
least an intense defire to learn what the theory i*. 

The author discusses the facta about turnon, old 
theories about the cause* of tumor*, normal and 
abnormal growth, the influence of heredity the 
genetic theory of inheritance somatic cell muta 
tlont malignancy frequency of mutation and again 
tumors, and from carefully selected evidence, he 
propounds a theory well itated in the preface 
The vast number of different varieties and spe¬ 
cie* of living organisms that exist in the world tod*} 
have been produced by chance change* or mutations 
in the nudei of germ cells, sorted out and preserved 
by the aid of natural selection. We know that such 
genetic changes in ceDs are passed on to all succeed 
mg de*cendsnt» of the cell* In which they occur, and 
if the change is one which is compatible with »ur 
vivml of the organism will result in a variation in 
one direction or another perhaps for something 
better perhaps for something worse It is bv such 
means that we ourselves have been evolved from 
more primitive organisms. 

The important venations In organisms which 
have acted as the raw material for evolutfon have 
resulted from genetic mutation* In germ cells. 
Tumors and cancer are variations from the norms! 
similarly produced by mutations occurring in the 
nudei of somatic or body cells. 

Heredity take* two forms, that of the parent and 
the child (the organism as a whole) and that of the 
cells themselves which make up the organism. The 
child develops according to the arils ft has inherited 
from its parent* and the adult tissues develop ac 
cording to the cdl* Inherited from the original 
embryo Any genetic change in the cell nuclei will 
be permanent during the me of the organism and 
If the change be one which involves an increased 
rate of growth, a tumor or cancer may result 
In fact cancer u Ikt remit of a genetic change tn a 
normal [rowing somatic cell 
The author state* that a number of substances 
are known to result in gene mutations when applied 
to experimental animals dibenxanthracene being 
the most powerful Tar will do likewise. Such 
1 gents as A raj and the rays of radium have a 
special capacity for producing mutations of genes 
or transmutation of chromosomes." In the human 
the cause is still in question however the sppear 
ance of cancer In homologous twins creates a sus¬ 
picion. 

The theory Is open to much doubt and critkiam 
Aft any one wbo !» interested in malignant disease 
will derive great interest and food for much thought 
while reading this little volume. 

JohwA Uoira 


T HE 454 page monograph* by Martel and Guii 
Lsume. based on the authors 139 case* of 
posterior fossa tumors which were opera ted on in their 
clinic between January 1930 and January, 1933, 
has been divided into 4 parts 
The first part describes the general symptom* 
from a physiological and anatomical standpoint. 
Thi* again is subdivided into 4 chapters, tbe first 
of which describes the symptom* produced by in 
creased Intracranial pressure namely headaches, 
vomiting, njplllcrdema and hydrocephalus Chap¬ 
ter s conalit* of a discuasion of the body attitude 
disturbance* of body tomdty changes in equillbn 
am. and co-ordination and vestibular disturbance* 
under the general heading of the cerebellar vestibular 
syndrome The involvement of the cranial nerve* it 
taken up in the third chapter and motor sensory, 
and reflex disturbance* are included in chapter 4. 

In part U the tumors found In the posterior foesa 
are considered from a histological anatomical clawi- 
fication, whereas in part III they arc classified 
according to the localisation in the posterior fossa 
A chapter each has been devoted to a general and 
rather complete discussion of first, tumors of the 
mldilne second tumors of the cerebellar hernl 
sphere* third, tumors of the cerebellar pontine 
angle fourth, tumors of the peduncles fifth, 
arachnoiditis of the posterior fo*s* and sixth 
studies of lesions simulating a neoplasm in the 
posterior fossa. 

Surgkal treatment a* advocated by Do Martel 
covers some 73 pages, and many illustrations are 
included. In contrast to the subocdpital craniotomy 
performed by most American neuroaurgtons De 
Alar tel and his associates prefer the aubocdpltai 
osteoplastic flap This type of operation and also 
De Martel* operative position are described in 
detail in this chapter 

Many cases are described In detail to Illustrate 
the various types and locations of posterior fossa 
tumor*. Tbe bibliography la comprehensive espe 
dally of the French literature. The almplldty of 
the language and the clearness of the authors 
writing style allows for easy reading even for one 
who does not have an extensive knowledge of 
French- The monograph U a worth while addition 
to any medical library David A Cleveiakd 


'T’HE names of the eminent wnters of Lekrbuck 
1 der operattven GebnrUhilfe 1 are sufficient guaran 
tee that it is a book well worth reading The first 
edition of the book was originally written by Winter 
with the assistance of Ben thin and Naujoks and 
was essentially an elaboration of his contribution 
to the Halban-Seitx Biologic and Palholegte des 
Wabes The advice given 1* based not only upon 
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the vast experiencs of the author* but also open tioa U forced throegh an bctrmpietely dilated cerm 
the result* of other authorities The Indications or In which the extraction Is delayed because the 
and t echniq ue of every obstetric operation are gl-ven cerrii fc* not sufficiently dilated to permit delh try 
In minute detail Furthermore, every type oflnfury The bool, which is intended for general prac 
to mother and child which may result from these titkmm t» written m ample lucid language The 
operation* 1* thoroughly discuued frocu tha point Ufostratians are abundant, dear and instructive, 
of view of prevention-, actual occurrence, and treat Many of them unfortunately afeow operation* being 

ment The tectum on forcep* opera Hoc* u partrcu performed with ungloved hand* The fllnstratian* 

lariy thorough and vanou* type* of Inatnuneot* are lhoaring Sdmltxe ■ »winging* for the reausdtatfon 
described, tnchjdmg the KieUand forrrpa of atphynated newborn baixe* abould hart been 

The different type* of araarean *ection are do- omitted because these a*ipglngi are dangerous. A 
ten bed and lUnatrated but the author* prefer the number of lUnitraUon* are colored and other* are 

in tra peritoneal or transpentoneal type In the da- arranged on large plates In such a way that each 

cussion on Internal podalic version \\ inter property plate departs all the atigei of an obstetric operation 

warm that thl* Intervention should not ba prac Even for those a ho cannot read German the boot 

ticed until the ccrrn n completely effaced and anil prove mstructive became the tffustrations are 

dilated so that lmroedrate extraction may be per aelf-explanatory The book should prove bdpful 

formed He proves the dire effects a hich ocoir for not oolv to general practitioneri but also to obstetric 

both mother and babv in th; cases in which extrac specialists J P Gaxmnx 
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REPORT OF COMMITTEE OF NEW 
YORK OBSTETRICAL SOCIETY, 
ON MATERNAL MORTALITY 

To tkc Editor In November 1953 the Common 
wdlth Fund of New \ ork published a book entitled 
Maternal Mortality in Non York Cttr A Study 0} iU 
Puerperal Deaths iQjo-rpjp, b> tbc Committee on 
Public Health Relations of the New \ork Academy 
of Medians 

On November 10 1933 the Medical Information 
Bureau of the Academy of Medicine released to the 
daily newspapers an abstract of this book under tbc 
title 1 Vhy U omen Du »» Childbirth Although very 
properly presenting man> of the outstanding tacts In 
thu excellent itudy the newspaper articles created 
certain Impressions that were unnecessarily alarming 
and misleading With a desire to correct these un¬ 
fortunate impressions concerning the Maternal Mor 
tallty Report, to clarify certain points at issue, and 
to secure constructive suggestion* for the improve 
ment of uniting conditions, the New York Obstet 
deal Society on hlarch 13. 1934 appointed a com 
mi t tec to take the entire subject under consideration 
and make recommendations 
The report of this committee herewith presented 
was read and endorsed by the New York Obstetrical 
Society at a regular meeting on April 10 1934 The 
committee was asked to continue and instructed to 
formulate plans to carry out the recommendations 
of its report Emu an A Bullaio, M D 

I'm \ *<k OtMdnoi Society 

1 /r President and Members of the Soadv Your 
committee desirea to make its report, signed by all 
its members. We have felt it desirable to report on 
the foliov ing topics 

1 rixvE.n-Ann.iTT 

a \ our committee feeb that It is impossible in aU 
cases to determine preventabUlty and agrees entirely 
In this respect with the report when ft savs, "It was 
realized that, with our present knowledge, it was 
Impossible to arrive at a scfentUkaQy correct de¬ 
termination of prevenubflitj Furthermore the 
committee feels that the report has gone too far in 
placing this responsibility 
b Instead of fudging a death as preventable it 
seems far wiser to your committee to fudge euch a 
death as associated with a controllable cauae. 

c \ our committee feel* that in the release to the 
newspapers it should have been stated (he ki{h 
maternal death rate utAwi ork Ctiv it due lar[ety 
to controllable causes —Instead of stating as it did 


that, "responsibility for the occurrence of the 1,343 
deaths which the committee adjudged preventable 
was distributed amount physicians, patients, and 
midwives. To the medial group is charged 61 1 per 
cent of the preventable deaths to the patient 36 7 
per cent of the deaths, and to the mid wives a a per 
cent of the total of these deaths * 

d. Your committee feels that the conclusions in 
the report, as twfl as thou released to Ik* lay pros 
regarding preventabUlty and responsibility may re 
suit In unfair criticism* or even unjust law suits for 
malpractice. 

e. Your committee feels that in this vicinity the 
New \ork Obstetrical Society is the most author 
itatlve body in any matter pertaining to childbirth 
and as ituen this society should go on record not 
only in its own archive* bat also in the lay press, 
aa to it* opinion on all controversial statements— 
eg., operative deliveries, such as forceps, version 
carurean sections, also anesthesia analgesia borne 
and hospital deliveries, and the complications of 
pregnancy labor and the puerperlum. 

II HID WIVES 

a k our committee believes that the report re¬ 
leased bv the Academy to the public distorted the 
facts as to preventabUlty of midwife deaths, 

b Your committee believer that any accurate 
release to newspaper* on preventabillty should give 
the percentage of preventable mortality for the 
physldan group and for the midwife group, which 
according to the report is 68 per cent for the former 
and 7< per cent for the latter 

c lour committee behoves that while there is 
need for better training and supervision of the pres¬ 
ent licensed midwives, there Is no need for training 
or licensing of additional midwives The records 
show that during the past ao years In the City of 
New York there has been a steady decline in the 
practice of midwlve*—from 50 per cent to 8 $ per 
cent at the present time In order to accomplish 
the better training and supervision of the existing 
midwives, we recommend that the New York Obstet 
rfcal Society offers Its services to the commissioner 
of health of the City of New York. 

d- ^ our committee believes that the practice of 
obstetrics mill never be elevated to the position it 
rightly deserves as long as tho midwife is permitted 
to practice. The profession, as well at the majority 
of the laity. Is perfectly cognizant of the limitations 
of the midwife, and the teacher* and leader* of 
obstetrics should, by now appreciate the inadequacy 
of any system which Introduce* incompetence in 
competition with scientific knowledge. 
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m. uoertTii awc> nowt Diurarcs 
a Your committee believe* that tbe report doe* 
not diStrentnlo boaptial* alone Una of efficiency 
aid equipment at laul dew n by tie American College 
of Surgroo* and tie American lledieil Aaaoeia Uon. 
Tie Aa«wu College of Surgeon* ha* pobluhed 
minimum aundanU for bosratala taking obatetnc 
jM.Ueut\ and we feel that there Standard* itwold 
have been uLlbied In cUatofying tie boapJlal* of 
New York City If ttt» acbeme bad been loIWwed, 
tie bnal ctmcitiaiom u published by th* report, 
reginbn| boaratal deliveries, *«dd hire bee* more 
In keeping with tie fact* and it would inevitably 
have recommended icapital delivery in preference 
to home delivery ticept m ao lar a> tbe inadequate 
tvcupltal U coTKemed Furthermore »r tecomnrend 
that thii Utter tvpc of boapital be placed under the 
wperriwon of a regional committee, in co-operation 
with the Department of Hospilab 
b Your committee recommend* that the New 
York Obstetrical Sooety should approve home debv 
enea only under ideal condftioo* as to competent 
medical attendance or supervuian equipment and 
aaaUunce.. 

rv oeta inovs 


Your committee fetU that tie report dxl not ren 
phaaiie the fact that many operation* were under 
tak en without sufficient Italic* tiom in unskilled 
Hindi Wo all know that operative deliveries, with 
good indication* m skilled hand*, are necessary 
Diev ara merciful and life-taving and they aaml 
tute one of the great advances of modern obatetnc* 


v Ah crrrrcjii a wo akawesia 
Your committee beheres that the uw of awea- 
tbetic* and analgesia when property aelected and 
property administered, are valuable and Indupen- 
aahic and should be encouraged They art not only 
humane but tend to prevent roccceaaary and too 
early interference wfth the natural profreaa of labor 
and f<r k do not add to tie maternal or fetal death 
rate, or to operative interference 


VI EOOCaTIOV 

Your committee t* unanimously of the opamon 
that the New York Obatttrieal Society should go on 
record in the medical and lay pr t a a aa to fta attitude 
regarding education and training in obatetrka and 
gynecology Tin wni nrcun ry tn cider that the 
aooety may nae ita full influence fn an endeavor to 
accomplish tie following 
a. Tn* nredtcal adjoofi in New York City should 
allow *i much time for tbe undergraduate teaching 
of obstetric* ti la abetted to surgery or mefidw 
Tbe committee u of the opinion that one of the 
strongiwt factor* In reducing maternal mortality t* 
better teaching of obatelrici In oar tntdical ichool* 
OUtetnca ami gynecology wart be placed oo a par 
with medidee and aurgery in every ftrat dm med 
leal achooi In til* country 
b Ho^dial training In obatetrlc* for tboa* who 
plan in practice obatetrka moat be adequate An 


obstetrical fntcroeahip ahould not be Iras than one 
year and a general rota ting fntemcahfp fn wiki 
obstetric* la Included, ahould be at Wait two year*, 
fn order to allow a minimum of afi month* for 
obatetrlc* 

c AH unYvenhy and other quail bed ^capitals 
ahould utilii* tbefr fadlitiea, »berrycr possible to 
ofler pojtgraduate course* fn abrietnea and gynr- 
eulogy 

d Only through these three factor*, adequate 
undergraduate teaching thorough hospital training 
and postgraduate coarse*, will tba obatctrtcal atand- 
ardt of the work in all our hospital* be derated to 
the required level of efficiency and safety 
e Furthermore the lay public, through the vari¬ 
ous public health agtndea, including the Department 
of Health, ahould be informed of the remdreramU of 
a physician doing obatetrka tbe atannards of bo*, 
pitala taking obstetric, care* and finally what the 
patlimt heraeif ahoold know about pregnancy labor 
and the paerperiom 

vn roBur-rTY n tbe lay mu 
Your committee recommend* that the folic wing he 
an official refeaac made at tlria time from the New 
York Obstetrical Society to the lay preaa: 

Tbe New York Obstetrical Society after careful 
atudy and dheoamoo of the Rtfitri on UtUnul 
HocUlUy m Ntw 1 <*k Ctir by the Public Health 
Relation* ccmnutte* of Tbe New Y ark Academy of 
Unbone, relearn* the following official statement 
to the lay press 

“This aooety believe* that the valuable and ec 
ccflmt report of the committee ha*, In ha publication 
In th* lay piewL been mwrepreaented It bd»mi 
that bccauae of tit* publication, the laity and many 
of the medical profeuion hare gained false impres- 
•wa concerning childbirth and maternal mortality 
tn til* city A careful acruttov and analyte* of the 
report ltadf »dl correct these false Impetasloo* 
Such *Qutiny and analysis, however for ebvvoai 
reason*, will not be made eveept by a comparatively 
few doctors especially interested, 

Thu aooetv behest*, therefore that It b nece*~ 
mry to fame tbs statement, fn the lay press, both 
to correct falsa Impreapoo* previously created, and 
to give ita authoritative qfdiuoo cm controiovul 
aubjecla concocted with cbflcttrtrth tn New York, 
The statement »a* made In the lav prtaa that 
of tbe *)04i maternal death* occurring m the three 
year* of atody 6^.1 per cent were preventable, and 
of there JJ43 PrwrenUbk death*, 'the predorrinat 
mg reapooaibdity aa* charged to the medical group 
in fit t per resit of the cases, to the patient* them- 
«ive* m 36 7 per cent of the cases, and to the mid 
wives, who bandied only a small number of cases of 
the uncomplicated type. In 1 a per cent of tbe 
fa tab tie* Thi* society believes that the facta do 
not warrant this atatement According to the report 
reapocalbility Is ascribed to tba physician in 6al 
maternal deaths, which la ay per cent of tha deattu 
occurring among patient*. att«»ded by tbe phyorfan 
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while the midwife was responsible for 39 maternal 
deathi or 60-4 per cent of the dotthi in women it 
tended by the midwife. Thli ii the only filr way to 
regard the deaths in the physician ind midwife 
groups, became when expressed is » percentage of 
all death* the midwife figure is materially reduced 
due to the fid that ahe attended only 8.47 per cent 
and the doctor 91 5 per cent of all conn Dement». 
Furthermore, it must be pointed out that It is an 
almost impossible task to ascribe responsibility in 
a large percentage of cases, contrary to tbe condu 
110ns of the Report. 

Many of the maternal deaths were undoubted!} 
associated with controllable causes. Some of these 
causes, however crated long before the patient wa» 
seen by the attendant and even before pregnancy 
Elimina tion of these causes would presuppose ade¬ 
quate medical care from infancy, and tkal many ol 
these patients did not have With regard to pre 
ventabflity however this society feel* that it is 
often Impossible to determine prevent* Mi tv and 
agrees entire!} with the report Itself when it says, 
it was realized that, with our present knowledge, 
it was Impossible to arrive at 1 scientifically correct 
determination of preven(ability How then could it 
be possible to publish In the lay press the exact per 
cent*gel of responsibility in tne case of the doctor 
the patient ana the midwife? 

This aodety feels that the presi report has given 
the impression, unmistakably that all of the 2 041 
maternal death*, in the three yean of study oc 
curred in actual childbirth from puerperal cause*. 
The report shows dearly however, that 40 per cent 
of these death* occurred in early pregnancy and from 
non-puerperal causra 477 being due to abortions 
and ectopic gestations and 344 to extra puerperal 
causes and consequently omy 1 220 of the 3,04.1 
deaths listed Occurred In actual childbirth from, 
puerperal causes. This gives a maternal mortality 
rate in actual childbirth from puerperal causes of 
3 5 per 1 000 The figure 5 9 per 1 000 published In 
the Jay press was the total death rate from all causes 
whatsoever occurring in pregnant women. The so¬ 
ciety believes that the public should understand the 
meaning of these two sets of figures. 

' The published report in the press stresses the 
fact that operative deliveries carry a maternal mor 
tality five times as high as do spontaneous deliveries 
and state* that, any such disparity as that shown in 
these figures 1* a certain Indictment ol those under 
taking the Interference. This society feels that such 
indictment is grossly misleading What the com 
mittee had In mind, in giving out this statement, 
was that opera tire deliveries without good in dies 
lion, in unskilled hands tend to increase maternal 
mortality The committee knows, as aQ obstetricians 
know that operative deliveries at times are abso¬ 
lutely necessary lor the safety of the mother or baby 
and that, with good Indications, in skilled hands, 
the} are merciful life-saving, and constitute one of 
the greatest advances of modern obstetrics. Under 
such condition*, operative deliveries do not Increase 


maternal mortality but on the contrary, lower it, 
together with fetal mortality 

“The press report state* that cesarean section is 
rapidly on the Increase and further says, while 2 2 
per cent of all deliveries were made by acta rein sec 
lion, this operation was responsible for almost one 
fifth of all the death*. This sodety believes that 
this statement fa most misleading unless carefully 
explained. The society deplores tne performance of 
this operation as done too frequently with insufficient 
indication by the unfit. But the tact remain* that 
the operation a absolutely essential to life of mother 
and baby in many instance* due to the physical 
structure of the mother or for other causes. Many 
obstetricians in this city can show a large series of 
cesarean sections with very low maternal mortality 
or even with no mortality whatever Done skill 
fully at the proper time, caesarean tcctlon curries « 
comparatively aught risk to the mother and prac 
ticafly none to the baby Any one caring to read 
the records of obstetric deliveries before the ac 
cep ted use of caesarean section, will be shocked at 
the horror of some of the agonizing long-drawn-out 
labors, ending in disaster to both mother and baby 
Cesarean section is one of the greatest bfe*sings to 
womankind It is its abuse on!} that must be 
deplored. 

5 The pres* report state* that x 9 per 1 000 of the 
1,343 preventable deaths occurred In the home 
while 4 s per 1 000 occurred in hospitals It say* 
further it would seem that the present nttitude 
toward home confinement remures re-examination 
and a program looking toward hd increase In dorm 
ciliary obstetric*, deserves careful Investigation 
This Bodcty I* of tbe opinion that deliveiy in a well 
organized and well equfpped hospital is safer than 
home delivery This society believes that obstetric* 
is no longer a one man job and that home deliveries 
should not be encouraged, unless they can be con¬ 
ducted with every safeguard o! medical supervision 
equipment, and assistance. This it is well known, is 
rardv tbe case. Moreover the podety believe* that 
the lower mortality in home compared with hospital 
deliveries, as found in the report is easily accounted 
for by the fact that usually only the short and nor 
mal labors are conducted at home, while the pro¬ 
tracted and difficult ones are transferred to hospitals, 
with the patients often in desperate or dying con 
dltion. Death* of auch patients swell the hospital 
records but they should properly be listed as fatal! 
ties from home d eh varies. If they were home de 
hveriei would be found to carry a higher mortality 
than those In hospitals. This is what might be ex 
petted. 

Tbe press report as given out by the committee 
expresses the belief that the use of anresthesia 
among other causes stated is responsible for the 
Increase in operative deliveries. Tim sodety thinks 
that this belief is tU founded, and on the contrary is 
of the opinion that anesthesia and analgesia (partial 
anesthesia), property selected and skillfull} ad 
ministered, are essential and valuable and should be 
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encouraged, not only u luiminr, bat alio u tending 
to prevent unnecessary and too early Interference 
with the natural prop cm of labor and that they 
do not increase operative delivery Furthermore, 
thi« sodetv a convinced that anesthesia and anal 
gesia, in tie hands of well trained doctors, do not 
add to the maternal or fetal death rate 

f~ h« society wishes to call attenlioo to the fact 
that the specialty of obstetrics is not an exact 
science that tome women miy die in childbirth after 
normal confinements and where no one ts to blame, 
patient, doctor or hospital It ts the arm of jooq 
obstetrics to lower tbe maternal mortality to an ir 
reducible minim am, si demonstrated by the better 
bospitab In our own and other communities This 
society believes that ft ts well foe the public to con¬ 
sider these facts before resorting to hasty entHnsm 
" This sooety ts of the opinion that Improvement 
in obstetric conditions cannot be expected from de 
pendence 00 the midwife hiidwive* are decreasing Ln 
numbers In this city twenty years ago approximately 
five times si many w omen w era delivered bv tbem as 
today They are frequently a menace to the health 
of the women under tbeir supemsioa. Thu society 
believes that the care of the expectant mother is too 
important and too technical to be to trusted to st 
tendants without complete and adequate medical 
training and it also believes that all parturient 
women ln tbe aty before long can bo cared for by 
tbe medical profession 

This society ts, therefore, of tbe opinion that, 
for tbe present tbe midwives now licensed In tbe 
City of Greater New \ ori should be properly super 
vised and crammed, and it is ready to co-operate 
with the Department of Health and other organism 
tains In this matter It, however ts oppoaed to the 
training of additional midwhrei 

This society is of the opinion that the maternal 
mortality can be materially reduced by allowing 
more time for the teaching of obstetrics m oar mea 
am! schools, by placing mors emphasis on inch 
undergraduate teaching, by co n cer ted postgraduate 
and hospital training lor thoae doctors wbo will 
practice obatetna other exclusively or o th erwise, 
and lastly by providing adequate hospital fa ah ties 
{or maternity pa dents, which should indede as 
advised by the American College of Surgeons 
a Segregation of obatetnc patients from all ot her m 
In the institution 

b. Special facilities available for Immediate eegTt 
gabon and Isolation of all cases of infection, fever 
or other conditions Inimical to the safety and wel 
fare of patients within tbe department 
c Aoequately trained personnel, the entire nurs 
Lng staff to be chosen speidaDy for work, in this de¬ 
partment and not permitted to attend other cases 
daring this time on obstetric service. 

d Readily available, adequate laboratory and 
special treatment facilities under competent super 
viskm 


e Accurate and complete rl Infra 1 records on all 
obstetric patients 

f Frequent consultations encouraged on obstetric 
service, a consultation made obbntory In all cases 
In which major operative procedure may be indi¬ 
cated 

g Thorough analysts and review of the clinical 
work of the department each month by the medical 
Staff with particnlnr comxleritlotts to deaths, In- 
fcctsom, com plications, or such conditions as are not 
conducive to the best end-results 

h Adequate theoretical instruction and practical 
experience for student nurses in prenatal, parturient, 
ami postpartum care of tbe patient as well as the 
care of the newborn 

“This society ts of the opinion that tbe general 
public should know that it is necessary for all women 
to have adequate medical supervision and care dux 
ing pregnancy labor and trie postpartum period, 
such supervision and care to begin early In pregnancy 
and to be continuous throughout the postpartum 
period 

a In order to safeguard the health of both mother 
and child 

b In order especially to control the Infections. 
tom m i i, and hjemorrnsges that this study and 
others have shown to be real menaces to life. 

c In order to minimm* tbe danger o l death or 
serioae Invalidism following abortions, spontaneous 
or induced 

vm co-oprasTioK wrm irrmcu. oioucnAnoxs 
awo runucm to nrx kidical paontacoM 

Nour committee recommends that tbe New \orl 
Obstetrical Society appoint a committee to co-operate 
with the Department of Health the Department of 
Hospitals, and other agencies, in order to accomplish 
the above recommendations regarding midwife prsc 
tice, undergraduate and postgraduate education, 
regulation or registration of phyttoam practicing 
obstetrics, superv mon of all hospitals domg obit ft 
no which do not conform to tbe mlDlmnm standards 
of the Amen can College of Surgeons and to evolve a 
plan for a Board of Rectorial Consultants in Obstet 
oca and Gynecology \\ e further recommend that, 
with respect to our report, such a committee be em 
powered to consider and act in the matter of public 
lty to the medical profession, as well as to the Uy 
public 

rc rmi uoaraLm 

Year com m ittee recommends that in any farther 
study of maternal mortality fetal mortality should 
be included as giving a more complete and »ecu rate 
analysis of oar results in chffdbulh 

Eucrr Banr Cbttrmta 
FlAxvrv B Uirun 1, Srcy 
Grower II Rum 
Ilmrernn J Stajctex 
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PLANS FOR THE 24 TH ANNUAL 

P LANS for the twenty fourth annual Clinical 
Congress of the American College of Sur 
geons to be held in Boston October 15-19 
ioj4, are approaching completion- The surgeons 
ofthat great medical center have organized under 
the leadership of a strong and representative com 
mi t tee planning to provide for the Fellows of the 
College and their guests a program of surgical 
clinics and demonstrations that will present a 
most complete showing of their clinical activities 
vn all departments of surgery The Committee on 
Arrangements has been assured of the heartv co¬ 
operation of the clinicians at the medical schools 
end more than thirty hospitals that will parti a 
pate in the clinical program. 

There is published in the following pages a pre 
liminary program of clinics and demonstrations 
as prepared by the Committee on Arrangements. 
It should be noted that operative clinics and 
demonstrations In the hospitals are scheduled for 
the afternoon of Monda\, October 15 beginning 
at 3 o clock, and for the mornings and afternoons 
of each of the four following days. The schedules 
appearing herewith are to be revised and aroptt 
fied as the work of the program committee pro¬ 
gresses during the intervening months. The final 
program will be published from daj to day during 
the Congress—a complete and accurately detailed 
program bang posted m the form of bulletins at 
headquarters each afternoon for the succeeding 
day and issued in printed form the following 
morning 

The Committee plans to include m the clinical 
program man) special features, among them 
being (r) Fracture clinic* at which modem 
methods in the treatment of fractures will be 
demonstrated (a) cancer chruca demonstrating 
the treatment ol cancer b> surgerj radium, and 
\ rat (3) dudes in traumatic surgery for the pres- 
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entation of methods of rehabilitation of injured 
patients bj surgery and physiotherapy 

cancer SYuposrmi 

On Wednesday afternoon in the ballroom of 
the Copley Plaza Hotel a symposium on cancer 
will be presented under the auspices of the College 
Committee on the Treatment of Malignant 
Diseases. Tba will include further reports by 
clinicians from various parts of the United States 
and Canada presenting additional statistics on 
the cure of cancer in addition to reports presented 
at the 1932 and 1933 sessions of the Clinical 
Congress. 

Csiajlljq A Pum, Oakland Calif., Presidio* 

General Subject ol Curability of Cancer FrAXtLra H. 
Marti* Director-General 

General Cwt of Fire \ ear Care* Robert S Cathca*t 
Ch*rie*ion S C Ror D McCldei and Arrau* 
McGraw Detroit, Mont R Rod and Wnzxax 
Millar Cmcmnatl Frawcij Orar Wood and 
Behjamdj Rice Suoie New \ ark. 

Cancer of the Pelvic Oman* and Brent Frcomrcx C. 

Holdix New York C. Jett Mam New Orleans. 
Cancer of the 13remit Hubert A, Rorrra Raleigh 
N C Hues H Trout Roanoke, Vo. 

Cancer of the Pelvic Organs Frederick J Taussio 
S t Lotus 

Cancer of the Genito-Urinaiy Orrtns Eowi* Bee* 
New York 

Cancer of the Mouth and Laryns Gordo* B New 
R ochester, Minn 

Lympiatk Turnon LurTD F Crave* Newkork 

Following these report* a group of papers 
descriptive of accepted methods for the treat 
ment of cancer wall be presented as follows 

Cancer of the Stomach Treated by Surgery J Shixtok 
H on let. Richmond \ a. 

Cancer of the Cenfx Treated by Surgery »n<d Irradiation 
Oltnioi GrayTVard New York. 

Cancer of the Breast Treated by S urg e r y and Irradiation 
Stuart W Harrixotov Rochrater lltan. 


*59 



SURGERk GYNECOLOGY AND OBSTETRICS 


Cancer of th* Ltp Treated by Satiety mad ImdtiJVio 
Enn Frwim, St Loca 

Cancer of the BUikWr Treated by S*Tjery mad ImdtsUoo 
Wnuuf E Loan, CVrrdmod. 

FEACTTJIK COMTEMDfCE 
A conference on fracture*. under the auspice* of 
the College Committee on the Treatment of Frac 
ture*, will be held in the ballroom of the Copley 
Plan. Hotel on Tuesday afternoon 
Among the paper* to be presented are the 
talkrwing 

O* Tboujmrxl Coraetrutr. e Fractura of Both Bona of 
the Leg Main* Siwoe* m aJlmbormow with J 
SoaNouLmv Poebla, Cola 

Treatment of Fracture of th* Cmrpml S c m p bcfd D \\ 
OOO-DO* UuulM Toronto 
Fracture* of the Jtw Romur II I>» Ptukdript* 
Acute Fnctum Utxvnr S Ilurumox Rochemtcr 
Hirtn 

AUo, under the amptcei of the same c ommitte e, 
dernoratratLoni erf approved method* of treating 
fracture* wiD bo conducted duly ** a part of 
the scientific cduhfbcm in the Sutler Hotel 
ballroom. 

omn TtAirmr* or ma pmocbam 
A conference under the au*pice» of the Board on 
Indiatnrnl hlerhcme and Traumatic Surgery 1 * 
planned for Friday afternoon in the boltroam of 
the Copley Ptaxa Hotel The College a continn 
mg it* investigations and survey* m the fndiatnal 
area* to aacextam the fact* a* to pre*ent medical 
condition* m industry and to inform employers of 
adequate method* of organisation and aanuniv 
t ration A farther report on *ach mnt)i will be 
made at thi* conference 
Surgical motion picture film*, both tound and 
uleot, will be exhitmted daily in the Georgian 
Room at the Sutler Hotd Many new fib™ will 
be ihown The ihowmg of film* democatrating 
cfinkal feature* of mtereat ha* met with popular 
acceptance m recent yean and will be continued 
at thi* aeanon with an enlarged program 
Ether Day will be celebrated at the Maaaachu- 
»ett* General Hospital on Tuesday with special 
exerdae* at 4 p m. In the dome room of the old 
building of the hospital where ether wa* first 
administered for the production of surgical en.Tv 
theah on October 16, 1846 

rvEKiMO Hrxrmag 

Program* far five evening feadcci, a* prepared 
by the Central Executive Committee, will b 
found in the following page* At the pmidential 
meeting on Monday evening in Symphony Hah, 
the preaxVmt-elect, Dr Robert B Greenough, of 


Boat on, will deliver ha inaugural addrema. On 
that occasion a number of dhtmguUbed surgecci 
from abroad who will be m attendance at the 
Clinical Coogrta* wiD be introduced Among the 


moca, Dublin, ] 

Mr A. Lawrence Abel, London, England Mr 
Harnr Platt and Dr William F Shaw Manches¬ 
ter England Dr Alexander MacLennin, Glas¬ 
gow Scotland Dr Ra f a el Silva, Mexico Qt) 
Mexico Prof Joeef H«lhan ; Vienna, Austria. A 
feature of this session will be the John B Murphy 
oration in surgery by Dr Donald C. Balfour 
Sessions cn Tuesday ft ednesday and Thursday 
evening* will be held in the ballroom of the Ccp- 
le> Phot Hotel at which eminent surgeon* of the 
United State* and Canada, together with vtating 
surgeons fr om foreign countries, will present 
paper* on surgical suojecU of timely importance. 

The annual Convocation of the College will be 
held on Friday evenmg in Sympbonj Hah at 
which the 1914 dm of candidate* wfll be received 
into Feflowsmp in the College. 

CmmULMOLOOT AND OTOUiRYNOOLOQY 

The committee fcn charge of the aectloG on sur 
gery of the eye car nose, and throat hi* arranged 
a program of ophthalmological and otohuyngo- 
logical cflmci and demon*tratioc* at the hospital* 
ami medical schools Thi* appear* in the follow¬ 
ing page*, and In addition program* for sessioni 
on Tuesday Wednesday Thursday and Frida} 
afternoons m John Hancock Hall, located on St 
Jama Avenue nridwaj between the Sutler and 
Copley Flax* Hotels At these session* dls- 
tmgubhed spedaEsU will present paper* on sub¬ 
ject* of timely interest. 

K sympoamm on Dtseasa of the (Esophagus'* 
will be presented on Thursday afternoon at r 30 
in the ballroom of the Copk> Pfaxa Hotel follow 
ing the annual meeting The program follow* 

An X r*y Stody 00 Lenoca of tie (Ftophafta 
study with lantern shdea) A S JIacMillax 
I afecta* 0 i th* CFnphaxum J 'cwt£ and Chronic Dt*e*»e 
Fibrosa 0# the Term 1 ml Port** of the daepfassns 
(Carrbowicsjnl FtwloRy a»d Treatment Hint* P 
Mowtr* 

The Sorpcal Apfiroach t the (Eaopiutfas EtraUUiD 
Cat'KJUii 

DOSPITU. CONTEREKCE 

The annml HoepiUl Standardisation Confer 
ence afll open the Corgres* with a session In the 
ballroom or the Copley Plant Hotel at 10 0 dock 
on Monda) morning An interesting program of 
paper*, round table conference*, and practical 
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demonstration 3 is being prepared for sessions to 
be held on Monday, Tuesday Wednesday, and 
Thursday mornings at the Copley Pkxa Hotel, 
with afternoon sessions at several of the hospitals. 
In this program will be presented two problems of 
major concern to all hospitals—stemtmtion of 
surgical dressings, instruments and supplies, and 
standards for maternal care in hospitals. Both 
subjects are attracting widespread Interest, and 
various aspects will be presented by recognised 
authorities. In addition to the symposia ample 
opportunity will be afforded for round table dis¬ 
cussions, 

A greatly increased interest on the part of *ur 
geons in both the administrative and scientific 
phases of hospital work ha* been evidenced in 
recent year* and the program for this year’s con 
ference will be unique in providing for discussions 
of subjects of intere*t to the three major hospital 
groups—medical nursing and administrative 
The College anna to make this year * program of 
wide interest and practical character through a 
careful selection of subjects to be presented and 
discussed b> surgeons and hospital executives, 



to medical economics. 

HEADQUARTERS 

The Statler and Copley Plain Hotels w 31 be 
utilized as headquarters for the Congress. At the 
former the grand ballroom and adjoining assem¬ 
bly room together with other large rooms on the 
mexamine floor have been reserved for the ex 
elusive use of the Congress for registration and 
clinic ticket bureaus, bulletin board* technical 
exhibition, and executive offices. A scientific 
exhibit, which will be arranged by the local com¬ 
mittee 1* to be Installed in the balcony of the 
ballroom. At the Copley Plata Hotel the grand 
ballroom will be utilized for evening scientific 
meetings, hospital conferences and other large 
gathering* daily 

The technical exhibition will be located m the 
ballroom and adjoining assembly room at the 
Statler Hotel The registration and dime ticket 
desk, together with the information bureau will 
be located in these rooms in which will also be 
found the bulletin board* on which the daily 
chmcal programs will be posted each afternoon. 
The leading manufacturer* of surgical instru¬ 
ment*, X ray apparatus, operating room light*, 
hospital apparatus and suppbe* of all kinds, 
ligatures dressings pharmaceuticals, and pub¬ 
lishers of medical books wOl be represented In 
this exhibition 


ADVANCE REGISTRATION 

The hospitals and medical schools of Boston 
afford accommodations for a large number of 
vis ting surgeons, bn t to insure against overcrowd 
fug, attendance at the Congress will be limited to 
a number that can be comfortably accommodated 
at the clinics—the bimt of attendance being based 
upon the result of a survey of the amphitheaters 
operating rooms, and laboratories of the hospitals 
and medical schools to determine their capacity 
for visitors. It is expected, therefore, that those 
surgeons who wish to attend the Clinical Congress 
in Boston will register in advance. 

Admittance to all dinics and demonstration* 
wiB be controlled by means of special chnic tick 
eta, which plan provides an efficient means for the 
dutribution of the visiting surgeons among the 
several clinics and insures against overcrowding 
as the number of ticket* issued for any clinic will 
be limited to the capacity of the room in which 
that dune wtIJ be given 

A registration fee of $5.00 is required of each 
surgeon attending the annual Clinical Congress, 
*uch fees providing the funds with which to meet 
the expenses of the meeting To each surgeon 
registering in advance a formal receipt for the 
registration fee is Issued which receipt 1* to be 
exchanged for a general admission card upon his 
registration at headquarters. This card which 
is non-transferable must be presented in order 
to secure dune tickets and admission to the 
evening meetings. 

REDUCED RAILWAY FARES 

The railway* of the United States and Canada 
have authorized reduced fare* on account of the 
Boston session of the Clinical Congress so that the 
total fare for the round tnp will be one and one 
third the ordinary first-clasa one way fare. To 
take advantage of the reduced rates it is necessary 
to pay the full one way fare to Boston, procuring 
from the ticket agent when purchasing ticket, a 
"convention certificate/ which certificate Is to be 
presented at headquarters for the signature of the 
general manager of the Clinical Congress and the 
vfs£ of a special agent of the railways. Upon pres¬ 
entation of the vi*M certificate to the ticket 
agent In Boston not later than October 2j a ticket 
for the return journey by the same route as 
traveled to Boston may be purchased at one-third 
the one way fare. 

In the eastern central, and southern states and 
eastern provinces of Canada ticket* may be pur 
chased between October rr and 16, in other sec 
lions of the United States and Canada at earlier 
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jtSo 


Cancer erf the Lip Trotted b7 Sorjery and Inxdistlcc 
Elm Fraanx, St Lena 

Cutctt erf tb* Bkrlder Treated by Stux^T and Irtxdatwo 
V, mi E Lot, rs, Oevdsii. 

ntACTT71X COWTE1KNC* 

A conference on fracture*, under the auspice* of 
tbe College Committee on the Treatment of Frac 
tura, will be held in the ballroom of the Copley 
Plata Hotel on Tuesday afternoon 
Among the paper* to be pretented are the 
following 

One Tbooratxl Cot j cc ud v * Fracture* of Both Boca* erf 
the Let T\ n m» Si\ora ca ccCj'bori’tiori with J 
Sue* Nout-ta, Pocblo, Colo 

Treatment at Fractura erf th* Carpal Scaphoid D \V 
Gaanoa Mu*ha\ Toronto 
Fracture* trf the Jaw Roarrr H Ivv PJuladdplua 
Aral I Fracture* Uclvdi S Ilnrnmoi Rochrater 
11mo 

Alio under the auspices of the *me committee, 
demunatratroos of approved method* of treating 
fracture* will be conducted dally a* a part of 
the scientific exhibition in the Statler Hotel 
ballroom 


Boston, will deliver hi* Inaugural addreas. On 
that occasion a number of distinguished lurgeon* 
from abroad who will be fa attendance at tbc 
Clinical Congre** wDl be introduced. Among the 
viutfag surgeons wDl be the following Prof John 
Fraser Edinburgh, Scotland Dr Bethel Solo¬ 
mons, DubCn Ireland Sir Harold GflBe* and 
Mr A- Lawrence Abel, London England Mr 
Harry Platt and Dr W ilTIam F Shaw Manches¬ 
ter England Dr Alexander MacLennan Glas¬ 
gow Scotland Dr Rafael Silva, Mexico City 
Mexico Prof. Joaef Halben Vienna, Austria. A 
feature of this season will be the John B Murphy 
oration m surgery by Dr Donald G Balfour 

Sessions on Tuesday \\ ednesday and Thursday 
evening* will be held m the ballroom erf the Cop¬ 
ley Plaza Hotel at winch eminent surgeons erf the 
United State* and Canada, together with visiting 
surgeons from foreign countries, vriD present 
papers on surgical subjects of timely Importance. 

The annual Convocation of the College wiH be 
held on Friday evening In Symphony Hall at 
which the 1914 dess of candidates will be received 
Into Fellowship fa the College. 


(mm FEATuus or the psogeau 
A conference under the auspices of the Board on 
Industrial Medxane and Traumatic Surgery is 
planned lor Fnday afternoon fa the ballroom of 
the Copley Plaza Hotel The College ts continu¬ 
ing its mveatigatsons and surveyi m the industrial 
areas to ascertain the facts as to present medical 
conditions in industry and to Inform employers of 
adequate methods o 5 organization and adminis¬ 
tration A further report on such surveys will be 
made at this conference 
Surgical motion picture films, both sound arid 
silent, will be exhibited dally m the Georgian 
Room at the Statler Hotel Many new films will 
be shown The showing of films demonstrating 
drnlcal features of Interest has met with popular 
acceptance fa recent years and will be continued 
at this session with an enlarged program. 

Ether Day will be celebrated at the Maatadiu- 
aetts General Hospital on Tuesday with special 
exerdaes it <pm In the dome room of the old 
building of tho hospital where ether was first 
administered for tha production of surgical anaes¬ 
thesia cm October 16 1846 


OnmXALMOLOOT AND OTOLANTNCOUXiy 
The committee In chargn of the section on sur 
gery of the eye ear nose, and throat has arranged 
a program of ophthahnologfcal and otolaryngo¬ 
logic*] clinks and demonstration* at the hospital* 
aixi medical schools. This appears fa the follow¬ 
ing pages, and m addition programs for session* 
cm Tuesday Wednesday Thursday and Friday 
afternoon* fa John Hancock HaB, wealed on St 
James Avenue midway between the Sutler and 
Copley Plaza Hotels At tlvae sessions dis¬ 
tinguished specialists will present paper* on sub¬ 
jects of timely interest. 

A symposium on Diseases of the (Esophagus” 
wiD be presented on Thursday afternoon at 3•30 
fa the ballroom of the Copley Plaza Hotel follow¬ 
ing the annual meeting The program follow* 

Am X rty Study 00 l . fn c* erf tb* CFtfpfaagm (*t*lt»t*ral 
stsdy With Jintern ibdes) A 5 MscUtliam 
I nfccOco orf lb* CFwptMjco* to AcuUapd Chrome Dwraje 
Tiiinw orf the Terrain*! Portion orf the CE*cpb*s»* 
(Cardjo^asm) Ftioioty *.vl Treatment 3L*u* P 
Wcwnra 

Tb* Sorpcil Af^irtWch t the CC*ophjja* Eowaab D 
Cnr*ajrti 


rvnajfQ UECTnrca 

Program* for five evening sessions, as prepared 
by the Central Executive Committee will b» 
fotmd fa tbe following pages. At the presid en tial 
meeting on Monday evening in Symphony H a ll , 
the president-elect. Dr Robert B Greenough, of 


HOtPTTAt. COtmiMCI 

The annual Hospital Standardization Confer 
ence wiD open the Corgress with a session in the 
ballroom of the Copley Plan* Hotel at 10 o dock 
00 Monday morning An interesting program of 
papers, round table conferences, and practical 



PRELIMINARY PROGRAM FOR THE CLINICAL CONGRESS IN BOSTON 263 


PRELIMINARY PROGRAM FOR EVENING MEETINGS 

Pratdtnhol Meeting — Ucxday—October 15 8 I $ £ « 

Addresj of Welcome Arthur \Y Allen, AT D Boston, Quii-man, Committee on Arrangements 
Introduction of Foreign Guests Franklin H Martin M D , Chicago Director General 
Address of Retiring President William D Haggard M D , Nashville Term. 

Inauguration of Officers 

Inaugural Addrets. Robert B Greknouoh 81 D , Boston 

John B Murphy Oration in Surgery Donald C. Bautocr, M D Rochester Miml 
Tuesday—October 16 S t$ f m 

I-fving Grafts of Thyroid and Parathyroid Glands Harvey B Stone MJD , Baltimore with the collabo¬ 
ration of James C Owing®, M.D, and George O Gut M D., Baltimore 
Endocrine Mechanisnu m Certain Functional Gynecological Disorders. Emil Novak M.D Baltimore 
Skeletal Lipoid Granulomatosis John Fearer, M D Ch M F R.C S (Edln ) Edinburgh Scotland 
Fracture Ora bom Kellogg Spied, M D Chicago 

1 Y ahead ay—October 17 S sy f m 

Hydrocephalus snd Spina Bifida Wooer Fnfmnj? M D Montreal 

Sterility with Special Reference to Surgical Possibilities Bethel Solomons hLD F R.C PI, Dublin, 
Ireland 

Diverticulosla and Diverticulitis Irvin Abell, M.D , Louisvffle 

Thursday—October iS 8 15 
Symposium on Treatment of Infections 

Infections of Clean Operative Wounds. Frank L Meleney M D New York 
Infections of the Lip and Face Frederick A. Coller, hi D Ann Arbor Mich. 

Phagedenic Ulcer Its Recognition and Treatment Emile Holman hi D San Francisco 
The Repair of Defects Resulting from Full Thickness Loss of Skin from Bums James B Brown 
UD St Louis 


Convocation — Friday — Odtber 19 S. r5 f n 

Invocation 

Presentation ol Candidates for Fellowship Franklin K. Martin M D Chicago, Director General 

Conferring of Fellowships. The President 

Conferring of Honorary Feflowships. The President 

Presidential Address Robert B GreEnouch M.D Boston 

Fellowship Address 
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OPHTHALMOLOGY AND OTOLARYNGOLOGY—SCIENTIFIC SESSIONS 


n**t*ji n*a 

Jcwrc M Wimn, Near \ort Plastic ophLhalmx wr 
tcry DlWW cpeoed by 1\ K Loccaam 

JomuS Fam«jr»Air>, Baltiiaore, Sbt bmp cphihjlmo#- 
copy D11 Tnaion cpened by J H WaItz 

ClMItoj. gjro, Ounnnati TabeTcchn m the treatment 
of ocular tobertolosb Duoimz i opened by Mn 
v u_l Ko*o 

Rarui Silt*, lltneo City Swb>ect to be uu»uacnl 

n ti ttdtrj — J*kn H***ct B*B, T'-Oftitrymplfj 

Tnaxu E Caxmott Denser ConfraiuJ deformrtta orf 
the Uce and neck Dncnwwn opened by \ H 
SLlt VTJIA* 

Ij3 CH n CLur Philadelphia Peroral er*4c*copy in 
(MolatynfolofK*! practice 

SurrtL J Cmae, Baltjmoie Mrfmrfra * ayarptam roe>- 
plrc Dutcnxra opened by Pmxur llnna. 

Jon R PtCZ, No* \ ark Acwte mfectioes at tia middle 
ear asd roastcwl 

0 JcaoHDmw Kidui Qty A departure m tie manage 
meet erf acute mastead d**maa or tie adrantafea <rf 
co os erra tne treatment tn acate nsuroad diiraie 
D«cn»«o<] opened by Ltvvk ltnxv.it* 

Oxo*a* W CotTia, Philadelphia Diafnoaa oi chrtanc 
infect** at tie tocada m rrkabon to lndicat*** foe 
opcraHoo m caaea of chrtauc (ocal wfectacn 

YvHJJCM \ Upiin CVs eland Present ala to* of mire 
two al tba trpper reiparatory tract tn it* rrUtioc to 
focal infection Diwruasw* opened by R Vamra ua> 
Enas. 

Eoaaao Zogeucjlx, San Fnncuco The dmical and 
aarpcal ayrufeanre erf tba component ceflolar char 
artrrarica erf tie temp or al boor based upno a acne* 
at 00 cadaver and antopay obaervaUcea, la a tern 
abde demonatrmttoo 


Tkxrtd*j-J*k* /7cjk*c1 11*11, *-OpU Waafcyy 
Drain C Pm, Philadelphia The technique erf ca-th- 
cpbc traininj is rtra laWof Dtammioo opened by 
DATH1 htrrra 

Ha**y S Cunu, CbneajD Recent tberapeatic proce 
drtrei Discu*scn opened by Imi Girxxaixn 
U nun L Butouct Roc bat rr JDnn Subject to be 
announced Dtscoaaioo by W ILuiwot Ltnra. 
C N SsTArr MinneapeJa Cloture erf tba cataract fc- 
damn (notice pjetarea) 

C pUy-Pt*i4 Iltiti —j jo —OMmafalayy 
A S llAcJIrLtAa An \-ny Study on Leafcna erf the 
CTaopharpo {*Ui»tjcal atady with las tern d*Va) 
HutaaP Mo*tn Infect** erf tia {Eaepkajp* m Amt* 
axil Chronic Disease, Fibrosa erf tba Terminal Poetic* 
(C-ard*0^**n) Etioioty and Treatment. 

EuaAan D Ca r a t - mu The Sarpcal Approach to the 
(Esophagus 

Frtfjy—7a* 11 merk D*B l~ -OtoUrynpim 
SmmJ KorrTTvr hew lock Recentdrrekpmrntim 
tba dia^ncra orf memcp.Ua 

WnxaP Eaclxtttc \ewa_rl, N J 11 entry)Lb—result of 
disease orf the peiroca spec and sphenoidal bans 
ILutDi F Jaxts, New \ork Pathways orf appro** ta 
the petran pyranud Ducuaainc by ittaa\ P Curaa 
Wiluam Mmtocrr*. Cmcinnatj When and bow aball a 
aasal ames mOammaboa be treated uenaurjicalty? 
Cow a*d C Saa-nx, San Fraoosco Operative treatruest 
orf nmaitia. e i to na l pproaei Di scu s ar on opened by 
Caurxa T Porni 

GtaxtrL Teem, P bi tad etp hia Cancer orf tba Uryni 
Hocrt B Oaro* Newark, N J Cancer orf tba Uryn*n- 
pharym IXarmaiac opened by LrRtjT A Satui 
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PRELIMINARY CLINICAL PROGRAM 

GENERAL SLRGERY, GYNECOLOGY, OBSTETRICS, ORTHOPEDICS, UROLOGY, 
PROCTOLOGY, SURGICAL PATHOLOGY, ETC 

CHILDREN'S HOSPITAL Fniij 


ISeniay 

W E Ladd and associate*—1 Fracture* in children V> 

E Lira Elbow fractures T H-Lanmah Fracture* 
of tic femur P J Mahohey Fracture* of both bone* 
of the forearm. 

T*i*<f*y 

F R One* and associates—-9 Orthopedic operation*. 

\\ R. L ydd — p yo Pintle repair of hartifp and deft 
palate, demonstration of cases, motion pictnre demon- 
ttratioo 

Thoma* EL Laku-UC— to. \cute asteomyelitia m tnfa acj 
and childhood 

Patrick J Mahoney—10 30 The use of various type* of 
*dn graft* in children * surgery 
Hnrav Hudson Ja—u A cute append Id ti* In childhood 
Meckel * diverticulum 

Staff —1 Operative elude, *uigrry Id infanta and c h il d ren 
Staff—» Orthopedic clinic A T Lroo Early treatment 
awl the prevention of deformities In poflomrelitis 
F R One* Shoulder operation*. J W Srvrt 
Stabilisation of the ankle /cant M Katjcit Tendon 
transplant* \ T Lcrw Abductor limp 
11 tdnsiday 

F R Osar and associate*—9. Orthopedic dink at Pet 
body Home. 

Staff—9 30 Operative clime 

W E Lado—* Congenital hypertrophic pyloric stenosis 
Intussusception, diagnosis and treatment 
Dow alp \V JlAcCoLLuit— t jo Treatment of unde¬ 
scended testes, end-result* over a 54 year period 
ThoxaiH Lawman— 3 Chronic pulmonary suppuration, 
demonstration of case*. 

IleiotT HcoaOv J* —3 rj E m p y e m a In childhood its 
treatment 

StOKTi Fame*.— 3 30 Surgical pathology of malnoant 
turnon in infancy and child bood, followed by demon 
stratum of pathological specimen* hi department of 
pathology 

fcDH a*d C \ octt — 345 RoenUjeoalogicsi stadfe* of 
unmual bone tamora la infancy and childhood 

Tk*n4»v 

F R Oma *r*d associate*—9. Orthopedic operation*. 

W E Ladd— 930 Intestinal atrma, drsgnnsis and treat 
meat, democistratkm of cases, lantern slides 
pATaicx 3 Mahoney— 10 Types of tracbeo-craophage*] 
ftttulr differentia] diarrto*i»*ttd operative treatment 
congenital and acquired ceaophageal atneture demon¬ 
stration of methods of dilatation 
W E Lad©—J o so. Atresia of the bQe duels, diagnosis and 
treatment, cbolednctus cyst diagnosis and treatment 
Thomas IT Lanylyx— tt Ureteral traReplantation for ex 
atrophy of the bladder demonstration of treated cases 
Staff—2. Operative dink, surgery in infants and children 
Stall—* Orthopedic dry clinic. A 1 L B»e*ste* Claw 
feet F H AfGjtazs Tcrtkofha, mastoid approoch. 
H FmSnrtfOr'x Dbcnsakm. F R Onra Semilunar 
cartilage H FmSJJWTvf* Osteoclast* R- H. 
lloans Chib feet. 


Stuff—9 Orthopedk clink. S. M FlTOTUr Cleidocranial 
dysostosis. F R. Osr.a Shelf operations Spraael 1 * 
deformity S M FrrcHET Fkxion deformity of the 
hip* A T Leog Cara plan* J W S*vz* Ob¬ 
stetrical paralysis 

Staff—9 to Operative clinic, surgery h infants and 
chfimen 

W E Ladd— s Ulcerative colitis In childhood—diagnosis 
and treatment demonstration of cases, lantern slide 
demonstration. 

PvTaicx f Mahomet— >30. Treatment of fresh burns 
Dokald \V MacCollox— 1 45 Treatment of hsemangi 
oqs by endothenny, <kn»iwtratkm of case*. 

1 \ E. f^nn —3 Sarrxif sign!Seance of pyuria, in infancy 
and childhood, aemonatratkia of caw, lantern slide 
demonstration 

T H. La aha w—j 30 Malignant bladder tumors in child 
hood 

PETER BENT BRIGHAM HOSPITAL 
ifsWoy 

David Casffvn —1 Surgical dime 
H F Nnrrtrr—j Thoracoplasty 
S A. Levine— 3 30 Circnlatory emergenoes in surgical 
patients, 

TmUsy 

Sufl—9. General surgery iterative dink. 

E C Ctmxa— 1 Total thyroidectomy 
C. L i)uia-j. Symptoms and diagnosis of vascular 
thrombosis. 

John Hoxastb— 3 30 Swollen kgs 
Wtd»ad4j 

Staff—9 General surgery operative dink. 

Hatty A CmuBTuif—a Medical clink 
M- C. SoauAX—3 Rec«»t devriopment* in diagnostic 
radiology 

E S. Eaiar T« —1 30 Results of surgical procedure! 
for relief 0* pepuc nicer 

Thursday 

Staff—9 General surgery operative dink 
W C Qtnjrtrv—s indication* for and result* of total 
cystectomy 

J C Ecxsra and G P Caabmld— a to Dene rva ted 
kidney studied by means 0/ the divided bladder 
M S. Stxock— 3. Methods of fixation of 5 rati area of the 

Uw 

S B WouACH—3 30, Demoustratioa of surgical pa 
thoksj 

Fniay 

Staff—9^ General surgery, operative dtek. 

Da no Caax vxa—a. Cancer of the stomach. 

F C. Newton—> yx Cancer of the rectum 
R. Fm—3 Function cf the spi^eu 
H P If cam T —3 30. Treatment of pernicious uuunk, 
rootioc picture demonstratioo. 

B R, Oata—345. Treatment of neuromuscular serpiela 
of permcvjus aruemia. 
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BOSTON Cm HOSPITAL 

UtmJtj 

51*5—2. Dry clituc J J Kioor 8 W rt**, tod D llw- 
ao Tb* ere In artenoederow, hypertfo**® ud 
tmn o r G K Coomn Treatment d ■bock J Rra- 
Mic *nd II Rmo rVIlrtnrj-Stodi i di»e**e dm? 
now and treatment 0 J fbaucunr and E Pvjjjj 
Ji SynoMom* of knar f A Si crwm Septic hipi 

TmnJjy 

D urn D Scucvelx, Scnm* Tatar* lim.uU \\»ck 
HV¥, in! Jeon \ Sir»—o General ■jrpc*l dry 
dime 

I inrt ionpad »enice- -o OtwnJ *urjr>c«J open U re eh rue 
ItoiLUX limrr ThoruconDaty foe unilateral phthi 
ui phrerdrectomy for unmUraJ pithitj* ]\urt J 
ItuVuxH Krpur of ventral hernia fiilrn ulcer 
GmexU Peru" Chronic rmpvrm* choky}* 1 * 1 " 

rrfth *umc*l ienw—* Dry d rue I«\im J U ajvi» 
Some «r*>cal ajprct* (d jaundice -hyperpar*tbvra»d 
wn, axt-rcnltl, repair of common duct cbowlraur 
corru of hamna, end-rc*ah urimmi of tiomirh, 
eod-rmilt li<itwe of cetimoc carotid artery, end 
re*alt r*AW 3 » t Ilraoutoii Camnocn* of funn 

K ncreotitu, renew of w ty c»v R/uv 

o*t*t* and c*Jcle» u foci for retroperitoneal infer 
tior kidney resn Uon*, demon tnpon of caar* 
Cltvai-ET C I \u Pertphml artena] imbolrun, 
roolli of npe ail tmannl on tdteru c*ir* I 
rvriLTT 0'S hi flni»t ttreor*, Ducal vtma 

\ ray dumo ftiutvxl Mum Subject to h. 
aooauncra 

K »! rr W (in' 1 no. 1 tlmiurs Tunaor* L 
Good Jov m P Low * nd wnWcv- i Cyneco 
lop**l and obat tneal dry dour Trnlnnu of nu 
cimiret pwerpetal rep** peh ic tnfDnaituitkn 

II tdnrtj t 

lavuroj Tiaiui r*A*rta T Hconwa CiuuiC 
LtJirn, E liaaarr OTiin, and ftn-UA* *i TSnrrt 
'<J General wryery operad e dune 
Booe and jomt ieniee—o Dry cbmc OrroJ IImkvjo. 
Boat* City Hospital twee aid jeent iervice Trovva 
II Pitnw CoUe* fracture tbcraoy Soutter trac 
Ikio m bd reduced fracture* of the forearm and old 
*bt*dd*r dislocation* Grower K Cooatac Factor* 
of the olecanc®, new ipenlne repair Orro J 
HnirU'" Recurrent aboulder dalocatioc* repaired 
by the Nicola method, end remit*. f*M!» ft n. 
u»u r Com TO and »Iam II Boort* Sabdeftcad 
burn to klvtiH ftooxu Rapture of aupr**pua 
tu* tendon, dnanoe Joana ll Stontu Spinal 
fracture therapy Rearm. F 6min it Spoil 
fuaaooa Otto J ITcaituai Compound fracture 
therapy Tiajo: U llvru* An**tbe*» ■ frac 
tore*. 

Flirt »«rpail xmee —j Dry cbna. Nnn* C B*oa 
on Reaolt* of treatment of Cofiea fmetura aodera 
^Jintfnjr metbodj in fracture tberipy Taict J Ilu- 
atar Ke*nlG in treatment of peptic ulcer gaut-ceB 
orcoroa of bcoc treat meet of\entalherou lloavcr 
Bnarrr Uetbodi and rraalti in treatment of acute 
empytaa, laat aincra^ brooclaectaua, pobnonaiy 
tubcrcaloan Gcoac* Putoi Mctbcii* and re 
•alt* in treatment of chrotnc trapjema 
Snii *ar l al ■rrricc—» Dry dune Jura U Sru« 
Separata* of fcmoeal eptpbrau. ituur II Rood* 
kaiyVned hip* Orro J IUmaxt Treatment of 
hitracapauUr fraetore* d neck of fem ur demrtatra- 


tioe of ca»e* of recent fracture* and untuuted frar 
tore* ranwwcj Corron TcItk fracture* Joarrr 
II Snoamx Bone iraflin* 

Rrworr II Gitmr, Iobw B Urtmv*, rumjatn L 
Good Joum P Lotjd» ind u*ociitc«—9 Gyoeco- 
laflaU and ofrJcmcal opctaUnai 
Thirriij 

Orro J Uiuftsv Joann IT Saoartii, UnxLiit F 
Comm, Jtrtnu F Scunu, Trtvil II Pirn 
Tear and 0 Krmni Crcrwr—9 Operate* bone 
and yaut clunc U ard rocmdi, dememtrabon of frac 
tore pparatu, etc 

Second aorjncai #cn icr—0 Riretar C Coctolitt: Total 
tkyrmiiectociy for c*te*trve failure and anema par* 
thyread tumor* IMujvk R UojataoT hun¬ 
dred perforated ulcer* of Che jtoanach and doodnraffl 
from the Boat* C ty Ifo^ataJ atomach mr**ry 
moil* picture democratrmtioci drrooaatriti* of fcj- 
krami ca*e*—total rcnwal 0/ itoeiich for eancer 
• ith lUAtomoats of the ^jommi to the crvophJfu*, 
hoc IUM dcfoTTTUiy 0/ the alnmach, cbolecyaff®*- 
trotocry formed by nature TtrouA* K Kxtuio* 
knee jomt potbcJofy Jrnr. J Loo Recurrent u 
tu*TQ*crpti* earned by mteatnrd tamor camnoem 
of the «*mo»d Riolmd I Svrra Pancreatitn 
llnimll Ho»a*d I nd re*ul t* of k* la ten! rewl 
tuberruloai* lmpwlanre of poat open the treatment 
of prortitectonnird pattern 

I ourtb aurepcml acmee— 1 Dry daw Arnm R 
ktum y CniUan (K ruufrene tctawa we of 
ammotic lapnd cuocentrate caremoo* h naanpenn 
of neck catheter m cormnon hie dort •nee iprf 
unarutrd fraelure* lm«Aan IIviptso Pemncrtr* 
b* of ca*r* Joarm II Braimr Colic* fracture 
therapy II A Bocvi Vcrrte traumitic tlxhroe* 

Sitth (urfkal ■nice—* Bone and taint dry droc 
V, n-U \n F Corrmo Gooorrbrral arthiitl* of the 
knee EoiKU F Stru-nAKi ID Bar itlwu* therapy 
Orro J llraMKio" T racture* of the 0* cairi* thenpy 
dm urr* lcru_r« n Snormi B*o tmoon 
FatntatcK U O'Bair* Pre- and pnttopetatne 
X-ray therapy m mah#runt tuxaoei of the boor 
T*oau 11 Ptttmot Tender fracture* 

Rofrirr 11 Carry Jarc* B Nrtuot*, Finruo L 
Good, loam P Uere and ***odate* —9 Otr 
itetrecaiand c oecolofic*l opeiaboo* 
rnJ*j 

Varnri R KnamoT RoarnC Coohitt. U rtituf K 
klc*ai»cw,STtmof P ifuirrr and v II ktxi 
pur—0 General nmery operatn• dm*c. 

StaT—9 Gynecolnflcal «nd oJwtetneal operaboo* 

Staff—1 Dry cbmc J J RrovvandW B CUaTtr ID 
rye m anxrwc paUcrit* Srrr*** P IIailett I rac 
ture* of th* iaa Un-U\u K JIoarraoKi \ aa ili r i 
two of arterte* and vena fee cbagncal* aad eperatk* 
of aneurywn bfotica of the fint part of njht *«h- 
cUvjaa artery and *ob*eqoent hjatVc of buwcMnate 
artery foe artmovencc* aneunatn of inter**! juxular 
vem and nbdavuu artay OrroJ lira* ore t»d 
X\ rLLMJf R iloamoT Chrony; ■dJtratwo of Ker 
nal end of d*\lde 3 rmn J Wvnooc* Dre- 
cn**bio of tbe Daer tatgfot treatiaeot of cknxnc 
ottreemdith. 

rbywotberepr aenke—9. Dry di»c. Jorrr* kiwi 
I Lectrodifyod* Joficra Mtui, GraBDC ft Dae* 
njcor Artuca J Cou, Walno W Roaarra, aad 
SromT JL Soic*fT DcmorntratJ* of c**e* and 
tRalnal 
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MASSACHUSETTS GENERAL HOSPITAL 


FREE HOSPITAL FOR WOMEN 


Monday 

Staff—*- Dtydmsc. A W Auxx Bleeding pep tk ulcer 
Johx Stekaxt Water balance hi the mrgkal patient 
C M Jcnrci Nutritional ard«na L. S McKrmuct: 
Cancer of rectum E L YWVO, J*- Cancer cf colon 
J V Mnn and F W Hoyt Rupture of Gr aaf ia n 
follicle and corpus luteum R H Walla cx Treat 
rocnt of burnt 

W J Ham. John Hcog*<jk and aisoaates—». Neuro¬ 
surgical clinic. 

V H Kaxanjia*. E. M-Dalajtd and associate*-—* Plas- 
tlc aurgery dmk 

T R- GotrsAU and aasodate*—4 Obstetrical clink 
Tatsday 

Stall—9 Opera tire clink* General surgical, gwiito-un- 
airr and thyroid *ervioe* 

H C & 1 AU 1 X and T W Haavrai—* Hand lotion* 

Geocot Houm. A 0 HA)OTON,MdaS9dgtcs—* Sym- 
potiura on the roentgen ray 

E. I> CBOMOSBJ. and axaociate*—» Surgical research 
laboratories, demonstration 0/ specimens and discus¬ 
sion* 

U N Swrtt-PrrattrH and aseodatee— 2, Orthopedic 
clinic. 

Ether Day err rare*—4 


Wtintsiay 

Sufi—9 Operative clinic*, general *ur*k*l, fracture and 
ornilatory service*. 

Stair—t Dry dink D Kora Poatcjxrmtivc pulmonary 
compbcatjoni H Bkad*haw Method* m aojestbe 
aia H SraACvz S u r ge ry in cardiac patient* L. S 
McRrrcuci and R- H. Minx* Ulcerative cofib* 
E D CarreamA CardkJysia. E B BnnmicT 
Gastroscopy R H. Mmn Osteomyelitis. 

J V hfxroa, F Aiiaaroor and associates—1 Ovarian 
dysfunction dime 

P D Watoir A. W Allth G A Lkuicd and associate* 
—* Fracture done 

TMwndaj 

E A Can*A* and associates—9. Syrnpoaiom on leakuu* 
of the iboulder 

Staff—9. Operative di n te a, general surgical and thoracic 
se m et* 

T B Malloxy— ra Obikal pathologic*] conference 

E D Ccuaaaii, W Wnrrmoii, and ataociate*—a. 
Thoreac surgery clinic 

A W Alljqj and aaaodate*—a Circulatory diseases 
dime 

C C- SnofOJT* and associate*—*. Tumor clinic; cancer 
symp osium 

Friday 

Staff—9 Opera tire di me s, general mrgical and orthopedic 
service*, neurologic*! nperatkau, nkstfc Kirgrry 

Staff—1 Dry dink. C. L\ck* Symbiotic Infectkm. B 
Yntatm and A V Bocx Surgery of ipken A. W 
Au.rw Regions! linti* R H Mrtxra Tuberculosis 
of the Innphatk system R Lnrros Portal drailx- 
tkm. R. EL SHrnrwtci: Significance cf negative 
Graham test* Ouvta Cone Subject to be an¬ 
nounced R Rocru Pikmkixl tlnm. 

J H Meaxl \ \\ Allxs E. D CiruxcaruL, R. H 
Mtuxa LL L \ocxo, J* aodassodatea—j Disease* 
of the thyroid and parathyroid 

J D B Atrarr and assodite*—1 Genltn-urmary surgery 


Tuetfay 

F A Pnnnacroir G V Smith and S C. G*avej— 9. 
Operative and dry ehnk Caranoraa of cervix uteri 
treatment and result*. prevention, diagnosis of tariv 
case*, relation to etmeiti* and it* treatment, compH 
of radium treatment, relief cf pain carednertna 
of fondni uteri, treatment and result*, dawiScaOcn, 
other tumor* of uterus—fibroid*, adenotnyoma 

Waintsioy 

F A Putbextok G V Surra, and Paul Youkoje— 9 
Operative and dry dink Tumor* of the ovary diag 
noda, treatment, and result* Cvatadenoma, granulosa 
ceil tumor Brenner tumor teratoma endcanetnoai*, 
diagnosis and treatment tumor* of tube*, round bga 
meats* and vagura. 

Tknrtiay 

G V Surra and John Rocr—9 Operative and dry cbnic 
Sterility dia^noat*, treatment and results men or 
rhagia and metrorrhsgi*, diajptoaJa, treatment and 
result* endocrine r esea rch dyraenorrheem 

Friday 

F A Plmbextom. E B Shxiha*, and b C Giavli— 9 
Operative and dry chnk Prolapse, proadenba, com¬ 
plete tear of perineum venco- and rectovaginal fiatu- 
I* kmumaU vulvie, cardnwm* vuIvk Tndaanona* 
vaginal*, tumcra of brcaat, value of X ray treatment 


COLLIS P HUNTINGTON MEMORIAL HOSPITAL 
ISmday 

Staff—* ij Tumor* and daease* of bone*, dry clinic 

L C Aun Calcium metaboJkm In diseases of the 
>e* Chaioomq C Sootowt Malkuant tumore of 
bone RrcflATO Dxkmejl Radiological diagram* of 
bone tumors and certain rare form* of iiektsl diseases 
C C FaANirxN The pboaphataae content of the 
blood in bone tumor* and skeletal disease*. 

Gtenure: A Ljoakd and J V Mnot— 3 30 Carcinoma 
of the cervix 

Friday 

Staff—* is- Carcinoma of the oral mucous membrane dry 
dink CnANMDro C. Sjxirotr* Choke of treatment 
in the Individual case C C. Ltmo Results of treat 
ment of cancer of lip GiwnxrW Tatloi Carci¬ 
noma of the mouth m the female Rjchaid Duatrt 
R adiatio n treatment of oral carcinoma. Charles B 
Horxzjr* Prophylaxi* of cancer of the month. 
Somems SrOTton Electrkal current* between fittmga 
of different me tab as an etiological factor in Uuco- 
plakia and carcinoma of the mouth. 

E. Y\ Hemmam and Lea or A. Sanii-i 30 Cardnatna 
of the accessory amtoe*, toosHs, and larynx. 


CAMBRIDGE HOSPITAL 
Tutsday 

Staff—9 General surgical dmk 
Staff—*. General surg er y dry rM- 

nedrutday 

J V> Siru, S S. Hakilto and M. G Kattity— o- 

Ftactajf) rfinir. 

\ H. KAtAMjiAN—9 Corrective fracture dink 
Staff—1 Fracture*, dry r ffuk 
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SURGERY GYNECOLOG\ AND OBSTETRICS 


NEW ENGLAND DEACONESS HOSPITAL 

Tnnf#y 

F H Lurrr H II Cum, R B Catteu and R n 
ChTITOli—5 General mrxkal cperatmei 
Gasncr Houu and Jajci* Pcrrtx—p Nearwnrpcal 

operatice* 

RtCEtvan H 0\u»tl— 9 Tboraoc wast^Tf cperatioai 
G E HaCOAKT —9 Orthopedic opentkxn 
TvmaB Hic *»—9 Uwfckfem] (^crabeti 
L bcOO I F Sue, PiWf E Wocceanm and U*»« 
Evnuaix—g \n*-*tbe*u 

T H Lum—9 CE»ocitare*J diTtrtJcmioax, dry cbnic 
OnjrnBoUii —9 MahfnanteTDphttaimoa,dryeh*ie 
Staff —j Dry dime* B 11 Curnc llmtnwiit of 
obrtructiTe ja u ndice repleriUcc of cnremoc dact 
Cn_nnrr lloxiax Brain rumen, nahjpjant empb- 
thalna* Sait It Joaov* Castnccancer and drrr 
(tmatroKBroal ulcer F II Laitrr Total |a»trertc*iiy 
for cancer umitroiejunaJ robe hatuU, *urjrrv of in¬ 
tractable ulcer EvntiTT kirni IbrrnnrrTiaje In 
peptc alec Rrcxuro B CattXix Emboiectomr 
jmratbyrmd tetany 

fl rim tit 

f B Lexer 11 II Cum, R B Catttii, and R II 
Ovmaxr—9 General *urpcal operatxm* 

Oriarar Houai and J\*o* ToNnnuaurpeal 
operation* 

Rjcxmd H OnuciT 9 Thoracic mrpry operation* 
0 E lUooerr—9 Orthopedic operation* 

Taxa B Ibcr* 9 UrolopcaJ oprratirai* 

1 -nMrcu F Son, Phut* D B oocunnx, and Uaiea 
E\ EWOlX—9 Anrathrx* 

Staff—t Dry dime* G E Btooirr SatxWtoai bar 
ctu treatment of Union deformitie* JuttaL Por- 
n* Ead-re*nlt* in Ln«*imn*J *earalp*, *j*nal Said 
prraaora dynamic* Feaxv H Laxev (haophaaral 
dr\ ertic’ilara byprrtbyiradwn II M Cum End- 
rtaoit* in bypetliyraiLiAm Lnm II Eoumu 
TTiyrocardiac patient* Errairr Eirrn Ulcer*tna 
tolita Richvid B Cvrnii Sorpcal treatment of 
ulcoxtiv coiiln RirmAiD CH laJCCT Limited tbo- 
racoptaaty m putmooary tnberculoaa, cancer of hinj 

Tkwndty 

E P Joaux, II F Rcxjt L. S McKxmirx, and T C 
Pa err—9 Sarpcal and medical diabetic ward round* 
T C Pivrr— o jo Thifh anpetatioa for dmbetic 
I rene 

L S MrCnrucx—n> ys Gntti Stole* unpotatioa for 
diabetic faofrtse 

Stall—* Dry c bmc 8u_nuy m diabete* melbtiB E P 
JuClxx 1 letbealcar* of tbewrpcmJpatient L Rich 
atd* Otolarynfolapeal a*pect of ebabete* J H 
Warn Ca t aract mrfwy m diabete* meCitn* Gan- 
rren* and infect*oo of tbe loaer e iU rn a tir* II F 
Root p ieiia tire mciacre* I, 8 WcRirrarca fac 
ton bflaenaaj tba lerd of an pot* tan T C Piatt 
[ rabcatloa* for puflotme amputation R. S Tint 
Otatrtrx* In diabete* ILat Roan* De prto ed 
fracture of tbe ip«ne tn diabete* mbdcitmd bomb* 
m dtabete* aieHtfu* 


frU*y 

F H Unr IT II Gum R B Garni, and R IT 
ChX»«*-T—9 General aurpcal operataau 
GrtaraT IICJMiX and Juoa Poena—9 Netmmrpcal 
opera t*»i 

Fjcn.'t.n H Ov raaotT—9 Tbotaoc majrry operatic®* 


G E JUoouiT—9 Ortbopedx opera!koa 

Taxtx B Ibcxi—9 UroRyncal operatfcoa 

Ijvrour F Sen, Pjnxo- D Woomroct, and Uemjx 
Erataou;—9 Anratiena 

Staff—* Dry dune* R B CattelL Cancer cf tbe colon 
and rectum Gonrar Uoilu Root reaectioo for 
tnprrmal ceualpa eordotaraj/or pam Jam* roe- 
rat Spinal cord tumor* RjcxAxd OvmrtiLT Can¬ 
cer of tbe breart jAMza B llro.* Trmxmrrthnl 
mectw* of tbe proatate B bl Cum Sabpbnmic 
abacea* T B Ijum and Facnv N Allah Para- 
thymad tumori 

PVLilER MEJfORIVL HOSPITAL 
7 *e*fay 

Staff—9 Treatment of malqtnant daeaae, Lucluding ter 
(Eery dectroanrjrry and ndmm tmphntatfcc, cpeTa 
tn* dune 

Staff —j Dry dime* G \ Lelahti Cardacma of cer 
vir Flxtcm* Coltv Urinary tract «*srpbcatx*w 
from camnom* 0/ tbe err to L S llcKimuc* 
Interatmal ridiatjon for camncoa of tbe brrait. R 
H Duma Irraduliori cf tba ovary m cancer of tbe 
breatt Geoxh 0 Sunn Direrrx* of tbe rrmary 
rtream Jcnrt Ilcxvxoe Relief cf pan In tnalitaaat 
dneaae 

UefaeWar 

Staff—9 Treatment o l mahfnant diaeaae ladndmf »or 
(trry lectroaorpTy and radiam lrrrplaotatiorL, opera- 

Tbanfry 

Staff—* Dry dune* D F Jcarta Sarpcal n*ni*nncat 
rf camaoma cf tbe rrct am L 8 AIcKrrraJC* Fac 
tor* favonar early diaynoai* of cancer of tbe colon, 
pemorfea of treatment R II Sarrr rv.fy |ii~— of 
tbe coloo SunnUMiD Patbolomcal aapect* cf 
rectal pofypt V\ navn Rjc* vatwne Blood dyacraxa* 
alter gaifarcloeny and abort nrciutro< operatjoci* on 
tbe Inteatmal tract 


rrtJty 

Staff—9 Treatment of mahfnant diaeaa e Incbrd m f hjt 
ffiy el ec tm aunery and radiam urtplailatica, ipen 
bve dune 

PaVDVILLL STATE CANCER HOSPrTVL 
Tmttitj—1 

Euan II Du-ajcd Tba Iliwadinartti cancer profram 
HnrxY ]\£xwam Jt Some wprtti of ualifnaat fym- 
pboma 

t ic V Ilnoa Ovarian tumor* 
umnoat Tamcoct Treatrwnt of caneeT ef tbe cerrfx by 
X-ray foBowed by radmra 

Roar* Gum Cancer of tba nroatate with metaata*e* 
Cbv*LX* K1 Ctxax Cancer cf tba pen li 
Cn i a L U Duma* X-ray treatment cf advanced fo 
canon- damowtrattofl of caae* 


Friity —j 

G* tHTLEV Tavloa Radium needle* •* cancer of brraR 
Hobatio Roar** Cbmuc cyrtic maatiti* 

Rjcxvan Daraara \-e*y in tie tbafnow cf pitro- 
tetettmal cancer 

Samji* WA*U* Cianfe* m t raw t«*oe atuaed by 
f ib* turn 

JOJW Booohou Treatment of pain in cancer pa Wat* 
Ca*l EJtxurvn Cancer of tic a*tram, drmoo*rr»tx» cf 
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HARVARD MEDICAL SCHOOL 


Dtily 


Monday 

G Sjlkhetu Coonse and Otto Ah/ramc— a (Bldg C) 
D«non*tritkm of the mcchanlcsl factors controlling 
tbe pulmonary circulation. 

Charles L Scudoe* and a**odate*—a (Bldg E) Sym¬ 
posium 00 fracture*. 

Tvudty 
Building D—* 

George B Wisioctl Studio In mammalian rcproduc 
boo 

VAL\ Msvznr Some problems of indammatxm related to 

wrgery 

Hmt G Scrrwasrxz \n experimental atudj of sympa 
the tic reflexes 

J L Buues The postnatal growth of the mammalian 
lung 

Harold L. V eathiblford The finer change* in the liver 
celli in anaphylactic (bock 

Lnrm S Kn»o Some aspect* of the harmato-encephalk 
harrier 

Budding E —* 

G A Bexwett and Warns Bade* Joint change* 
resulting from trauma. 

Huob K Ward Streptococcal Infection* 

Cecil K Drinker The physiology of tbe lymphatic 
•yitem and ft* bearing on certain problem* in surgery 

I Tedtusday 

Budding C— 1 

Hallowell Dante. Effect of cerebral ararmia on the elec 
tncal reaponje of the cortex 

M L Grectkex The u*e of hypertonic sucrose ablution 
to redact cerebrospinal fluid pressure without a *ec 
ondaiv rise 

Waites B Coorox Some relation* of the sympathetic 
nervous system to surgery 

Budding B—* 

D \vtd Cheeve* Surgkal anatomy of the abdomen detn- 
0nitration on cadaver 

Budding E—* 

Frvke Obex and aaaoaate* Orthopedic problems from 
Children 1 * Hospital. A H Birwrm Scoliosis J 
K.chni Posture and postural scoliosis P Noktox 
P taterior transplants H FmSno*oxs Congenital 
deforms tie* 

Tkvrtjsy 

Cautus L SctmoE* and associate*— j (Bldg E) Sym¬ 
posium on fractam 


Fnday 

Symposium on Industrial Surgery—*—Budding C 
JohnD ApuaaodW A. Roger* Injuries of the back 
Henry Mauls, F J Cottoh and J D Auuij Injuries 
of tbe nervous *ystem. 

F J Cotton and J H Burnett CoBes fracture 

Orthopedic Clinic—3—Bufldmg E 
W Grltx Orteomyehtis In infants and children 
R II Mosaic Septic hips with In rolled heads. 

\ T Lcoo Osteoenyell tis of the tarsus. 

R TofUX. Multiple myeloma, 

\ if BREWrtl PeronesI spam 
R II Moan* Knee fletioo 


Warren Museum—M, Cana van, Curator—a 
Demonstration of Dwight collection of spines llhalrating 
deformities, anomalies, daesaes. Bone tumor*, with 
X rays, histories, and microscopic itides, with micro¬ 
scopes available for examination (same of tbe*e spec: 
mffli were used in the Illustration* in the monograph 
cm “Bone Sarcoma” issued by the American College 
of Surgeon*) Model* showing various type* of dub 
feet and effects of operation. Picture* illustrating 
pathological condition* of bone in Dr Nichols cof 
lection. Fractures and dislocations csf bone* as they 
eri*ted before Industrial plant* provided so many safe¬ 
guard* Tuberculosis of bone* and joints Syphilis of 
bone* Dislocation of end* of bones. Coflection of old 
niTjksI Instrument*, obstetrical forceps, turnkey* lor 
extracting teeth urological tools, cupping and I etching 
instrument*. 

NEWTOY HOSPITAL 
Tv* id ay 

E D Leonard —g Breast amputation 
G M M osmsox—9 Reconstruction of dbow 
G K. Cocdot— 9 Operation for fractured pateOe. 

E G Crab-tot —9. Cystotomy 
F V\ Marvin— 9 Pant oca in anrstheaia 
D G Nutter —9 15. Desmoid cysts of the abdomen 
R I Smith —9 30. Carcinoma of the duodenum. 

G C Prather— 9 jo. Renal calcuio* 

N P Brackett —10 Strangulated hernia in the aged 
D G Ncrrrat—10 Hysterectomy for fibroid* 

G K. Cookie —10 Tricep* repair 0/ olecranon fracture, 
G M Moa «i*ouj—10. Ankle /nurture*. 

F R Clabi— 10 Desarean section. 

H WATtraw—10 15 Inbmusception in Infancy 
D G Wacox—10 30 Pyosalplnx. 

£. D Leonard— 10-45 Paralytic lkta. 

R I Smith — 11 Complete thyroidectomy for angina 
pectoris 

N P Brackett —n Cholecystectomy 
H. G Duxthy—ii Ligation of saphenous \em for vari 
a»e uker 

Fracture and orthtmedk services—9 Dry dink Demon¬ 
stration of application of plaster casts, Boehler tech 
rriqoe application of Andosoo well leg traction appa 
rat ns treatment of fracture* of the spine, tadudme 
bTperrttensdon, frames, jacket*, etc treatment of 
Ccules' fracture bv CottooLoder method desnoostrx 
tkm of new type humeral traction abduction splint 
Staff—a Symposium on obstetrics. E. Graxvtlie Cjub- 
trex Difcmaion of urinary tract infection fn preg 
nancy George C Prather Dhcusrioo of loce kid 
neyi In pregnancy F R Cun, M F Eamk and 
G E Mat Pit and postoperative care of patients. 
Roam G Vaxce— a Y rayi of traumatic skulk, 

CARNEk HOSPITAL 
Daily 

F B Lukd and associate*—9 General surgical opera 
tioos 

L EL Phaheoe and associate*-—9. Gynecological and 
obstetrical opera tican. 

W R. MacAusland and associate*— 9 Orthopedic 
operations. 

R. S Grave* and associate*—9 Urological operatko*. 
Staff—3 15. Dry clinia 
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BCTH ISRAEL HOSPITAL 

Staff—1 jo Dry dune J Suu Prophylactic vem hgi 
boo *gam*t i-mhn li*m from phletui* erf tie Internal 
**pbce«» vein M Buxwtoc Tb» pcev entxrm erf 
tear tapir by n*a erf bandrnr he , npenmeotal add 
dmril erpeoeocta, demon*tnt»n erf cun W 
Lxv rjcpjx Iatrapenlanral adhenoc* L JIuxa*- 
•cn. Trmntfoooca dunn* active bleeding froei peptic 
nicer A Tetje* VX Sorpcal treatment erf chokey*- 
tita J tl nii Sabarate pancreatilB J Fun 
roatoperatn e duicnxoo, in erpenoental *tody 

Twerf*7 

Staff—9 Srmpeainiii on total thyruadectomy (or chronx: 
heart d»t**ei and angina pecton* H BunaOArr 
Rationale erf total thyroxkctouiy in chrome heart 
ilimv J RataAX End reaclt* erf total thyroadec 
totny m angm* pecton* D D VCD End-re*ult» of 
total thyroidectomy in coogeXree heart faihir* II 
Bunaour Indicaban* and arntra-mdcatiaris foe 
mrytiy adrctioci of cate* C G Unax* Qaneral 
■■rgvai comakeition* m total thyreadectomy D 
Beaux Technical CDtt**deT*twn» m total thyroaiec 
teeny Doairruv t nucii Poatoperatrv# paratby 
rwd tetany D Dcvre Treatment of poatoperative 
eo*rpljc*Uo™ J I ivi \ techruqae for rebel of 

temporary 1 ilatrral recurrent nerve injury A Warn 
rrxrx and k! VixacButi Total thyroidectomy 
root mo pacture demooatration democrat ra boo 0/caae* 

C G Urrrra nd aaaonatr*—* Surgical operation* m- 
chidmg toul thyro*dectomy 

11 Waorfry 

C G 11 i\ti 1 and aavocute*—g Surgical aperatmoi 

Stall— o jo Dry dune V. Dixxaark Blood cban*e» 
t» iwigica] ccodibom D* llowatacrc Medical co»- 
ditama umatalm* pujpcal dnraar Da Diaow Sc* 
mficanca of poatoperatrva rpe tn nonprotem mitrngTn 
Aaaouo Sta«« ami D» Mmixia PcatopcratiTa 
maiprjipreaioo L G Ilrerra Scnjery orftbalarge 
lateatm* S Cambli. and Da F*ixox-I-iaar» 
Thyroid di me eepenencea, demoorlr boo erf eaaea 

E. G Cuartra and mooito—9 Dry dime, remto- 
rmaary Pttxrrj Sympoannn 00 the (snale bladder 
Danoratnta» of Yiirxa lictori related to fancUon 
tn h ealth , pregnancy and daeaae, aae of urethrogram 
and cyitograr* to aajDOiii <rf bladder cbapUrament* 
and defortmlia tn tha raultrparoo* anman, reach* of 
readme Purny treatment of mfeebooa in the ab¬ 
normal bladder 

Staff a Dry rime C Brian Acute tpoendaobi be 
rood aya of fifty J Jfrvna Subject to be a n- 
nocrnced B Ra>ak>it Comparaoc on po«t opera the 
c oem fa cab oo* foflowmg v*nal and ge uaia l aartlhm* 
J Fm Relation erf diaphragm to tba efficiency of 
cough L. Naaox Gaa bacilha mfeebon compheatmg 
laparotocnT B Bakui Differanbol diagnoa* of jaaa- 
thce Da Jtxvriaox Indmatmoi foe deoatomy la 
uleeratlv»eohira C G limn Regwcal Baba II 
Baaioh la radical reaectkm foe earanocna of rectum 
the beat procedure? 

THrW y 

Staff—g Syrrpoauim on total thyroidectorny far chrome 
heart dnetM and aagma peetooa. H Buneaxar 
Rabonala of toul tbyroadeclomy m ehrocnc heart 
dac ana J Kmu End-remit* of total tiynadec 
toeny fa angina pectona D Dath Ena reaaft* 


of total thyrode c to m y m congrUhre heart taEore. 
II Butpoaxt IndKabom and contra mdicabotn 
for Ptifery adection erf caje* C. G Wmx* Gen¬ 
eral aurgaal cocajderaUooa in total thyroadectoeny 
D Beaux Technical awideribooa Ln total thy 
rocdectomy Dobbit Gn-Uoas Pottnperalive 
parathyroid tetany D Dayi* Treatment erf po« 
operative eoroplicaOona J rmx Tedmkjtie for 
rdief erf temporatr bdateral rccarrent nerve tajury 
A Vi umtha and 11 Vuacffoix. Total thyroidac 
tomy moQon ptetarea, demomtriboo of caae* 

C G llmra and ajaoaatra—j Sorpcal opeTabooa la- 
duding total thj oaiectomy 

E G Cairran. nd aiaocnte *—1 Bladder pirgtry 
operatire and dry dime 


Frerfjy 

C G Utctu and aacoeutey—p General mrpial opera 

A\ J llrcrua—p Craniotomy 

1Ia*c II Rooua and anooatea—p Orthopedic dry 
diaic llampulaboo of *ubddto*d bemti*, methoch 
and reault* dipping rptphrttt, femoral neci dab 
foot demonx ration of appheatton of platter can 
method of drataage of *epbc Lneta, poatmor indue® 
deooamg teoo\**mitn, operative reaulti Nicola op¬ 
eration. end-readu tn ea*ea of recurrent dnlocatiio 
trfihonlder martrfe bonea, repeated fractureaof fetaar 
fra ctnre aof long bocr* m I*»get adneue cocnprctawn 
fracture* of tptm in diabete* and old age taxteebon 
of hallo algua, temporary paralyu* of *ewory nerv* 
affertinjj the ycant 

I G C Amu and aaaooatea —t Renal rerroy 
Staff—r Sympoawm <* tumora Wiujam DtumK 

Ilahgnancy of olood krrmrng organ* L 1L Fjtrm- 
MAJiandll T rtDTiMAK Laryngealexmnerr*,dua- 
“*« at»d treatment praenUtioo of ca*e* R. 
Da vine rr C G llmu, and H I' Fammo. 
Breax tamoea, diflerenbal diagnocU, »urjpcal and 
radiation treatment Da Bcmiarvoi* Ibajrnoaa 
of tnahgnancy from aaatic and pleural fluid* II F 
FanmivK and R Davtdott I\»hcY toward married 
aotiien m regard to camacro* of tha trtetfna cm re 
S A Rornn, C G Cumn. and 0 E. PaATma 
Renal tamora, roentgen thngnoJ*. rorpcal treatment, 
rewlt» G E Fbatwi* Teiticolar tamoe* J H 
Sara am and II F Pied* or Carcinoeiia of tha 
ihln, diagnoao, motion picture demoratrauen erf 
ra d mm treatment. 


Aufy ExitiM n JJrrficaJ Ktt+tnk l*Ur*t»rm 
Blood changra m rorgKal ccaahtioej, total thyreldectMay 
foe c hronic heart daen*e reaal Junction trtti in wx 
(«y democXrabca of fatereaung and unowal Vray 
mca, airgical pathological tpeamena with caae ba¬ 
ton**, photograph*, <tc 


LONG ISLAND HOSPITAL 
ITerfaaafay 

fi_ II Uoaan and T H Pimm—p I'racture dime 
Factor* of the neck of the frtenr a ddedy people' 
detnooatraboa of Soottar tracbon appaiatu*. 

H R Am*—p Neuioaurpcaldagnoaa. 

J H CuntmsAM and C. I 8w*»—p Urological opera- 
bona 

ASM AClIttia *—1 X-rty damcaatiatlc* 

I B Axtaacai—* PaUaJoncal demoratrata* 

C L Swax R I Sicnor, and T C. Piatt—*. Goaral 
■Hgfcal cpervbcaa 
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ST ELIZA BETH'S HOSPITAL 

Tuesday 

Jcxsm Stumrv—9 Subtotal thyroidectomy 
CEOXCt Keenan— 9. Hysterectomy 
CiiAiLU KICKHAU—a Supravaginal hysterectomy 
E J 0 Transurethral resection of prostate 

E U^HooorDf*—10 Repair of postindskaial bcmia with 
pentoaetJ fud*l I trip*, by n t il t rin g nc. 

Joan SmllMas— to Radio! operation for career of 
tongue 

Thcxa* Baoniarcx:—ro Spine ftulon 
Benedict Bolajcd— n Low tnnrtne cervical section. 
Lapmwce Loon—11 Total thyrofdectocny 
Staff—* Dry dink. Chajuxi Kjcthax Series of apon 
taneoo* rapture of the nterra Rcwell SoixnAN 
End-result* of beno and knot problem Lau*e«'ce 
L ouis Poatoperatfve total thvrovfectamy for (a) an¬ 
gina pectoris, (b) congestive heart disease F«a.vas 
P UcOutnr\ Frozen sections demonstration and 
discussion of pathological specimens 

IT eduesday 

Toitffl Stanton —9 Hysterectomy 
GEOaol Keehaw— 9 Cholecystectomy 
Russell Sunn an— 9 Nlcou operation for recurrence of 
dislocation of thoolder 

Lao*etce Loon—9 Radical operation, cancer of breast 
E J O r Bnn»—10 Nephrectomy for tuberculous kidney 
William McDonald— 10 Operatioo for correction of 
childbirth injury 

Tiicnus BacWEWCK—10 Reruns trueban of hrp joint 
if McGakty— 10 Removal of cambee from knee joint 
Kjjwaed Hodckin*— 11 Repair of recurrent inguinal her 
nia with fascial itnps 

ilvrrnr SnaxMAW—ir Sacroiliac arthrodesis 
Staff—» Dry dime Wamu Dolan Indoatml iur 
gay Jam Wiroaiarrr Disrates of the gall bladder 
medical cases either refusing operation or being surgi¬ 
cally unfit, demonstration ai cases. Foake Jaktzex 
C holecystitis and liver dysfunction (a) with hypo- 
pituitary syndrome, (b) with hypothyroid syndrome 
MjcaArt ATcGArrv Flap graft in leconstruction of 
foot. John Caiey Disease of spleen from a surgical 
standpoint Thou va Biodujce Demonstration of 
spinal cases with operative technique, lantern abefes 

Thursday 

lostra Stan row—9 Castro-enterostomy 
Bay \irr \\ rnmxLL—p Nephrectomy 
FtAKE Jawtzen— g Inguinal herniotomy under local 
anaesthesia 

Edivajld Hododns— 9 Gastro-entenwtotny 
Thoicis Bioonja:—10 Reconstruction of hip Joint 
Chviles Kiculau— jo. Prolapsed uterus with penneai 
repair and suspension. 

\Y ilLIau Down ax—io. Suprapubic prostatectomy 
Enn aod 0 B*len— ra Suprapubic cystoatoroy 
Michael McGAimr—11 Faschri repair of double recur 
rent inguinal bernia, 

Bcxedict Boland —is Tubal plastk for sterility 
Staff—a. Dry dune U lUJAil 01 Iaixo«ax Sfedkane 
from a pre-operative and postoperative standpoint. 
Bay awt tYrrmram Discussion cd diagnosis of car 
ciooma of bladder Uiurur McDonald Polyneu 
nth to pregna n cy James Lrxcn \ ulval phlebitis 
complicating pre-nancy antenatal Joami Stanton 
H ypocalcemia of unusual origin, gastric uker* demon 
atrabon of interesting clinical cases. 


NEtt ENGLAND HOSPITAL FOR WOMEN 
AND CHILDREN 
Ttusiay 

Staff—9. Surgical operation*. 

Staff—* Dry clinic Carcinoma of fundas in young woman 
treated lor arnenorr her a with ontnitrin-S fibrosarcoma 
. ofBver in aix year old child cardnoma of kidney with 
metastasis in three year old child urumia] pa thologics 1 
specimens with case histones. 

I Yedxtjday 

Staff—9. Sorgscjl operation*. 

Staff—9 Obstetrical analgesia demonstration of cam 
ward rounds prenatal clinic parent teaching dime 
Thursday 

Staff—9 Surgical operations 

Staff—9. Orthopedic operations, demonstration of unnauai 
caso of fractured pelvis 

Mmut KAncrr—9 Familial muscular dystrophy 
Friday 

Staff—9 Surgical operations. 

ROBERT B BRIGILYAr HOSPITAL 
Unity 

L if Sre\*—s C lassification of types of arthntifl 
L T Sn-AQiand J Koimj—3 Treatment and orthopedic 
principle* involved in arthritis. 

Tuesday 

II K TflOimjON— t Clinical analyni of arthritis with 
reference to classification and treatment 
P D WaaovandS Robeetb— t Dkcuswou of operative 
procedures, demonstration of end-results 
TTetoarfay 

L II Srexa—s QassiBcatian of types of arthritis 
L T Swxrx and J Kuhn*— t Treatment and orthopedic 
principles fnwMved in arthritis 
Thursday 

H K ThommON —1 Clinical onalysls of artbntii with 
reference to riassificatioo and treatment 
P D Wilson and S Robests— 3 Discussion of opera bve 
proodnres, demonstration of end-result*. 

CHELSEA MEMORIAL HOSPITAL 
Thursday 

Staff—9 Dry clinic. Chaxles P Sheldon Septic abor 
boos Lleweu-ym R Rocitwtll Perforated du¬ 
odenal uker Geoice A. Ma*« 3 Acute appeDdkitt* 
with peritonitk. SvLvtxrca B Kujxy of 

death in prostaritfv 
Staff—a. General surgical operations 
Staff—a Dry clink. Gotnow Moaiusox Abdominal 
trauma. Stctheh G Jones \ oDcmann s cootrac 
tore. Aixeawdex p Anus Epiphyseal separation 
of the radios. John S Hodgson Fractures of the 
skull Discuaaioft by Fatnrttcx J Cottoh. 

SYMMES ARLINGTON HOSPITAL 
Tuesday 

F J CoTrax—9 Bane and Joint aurprry 
A. L. Barm—0 Tumor cd the spinal cord shock!er 
arthrodesi*. 

G. P Tow lz— 9. General surgery 
S. G Joxts—9. Yotkmann s paralysis. 
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SURGER\ GYNECOLOGY AND OBSTETRICS 


BOSTOV DISPENSARY 


CAMBRIDGE CITY HOSPITAL 


Tmtrity 

Turner dune tf*H—9 Dry effete Fju,i W ILirot 
Arm>t heWB open try taia CnitUJ If Paocroa 
rrrc« j«. T Jcim and benign Imm of the oral canty 
C'u v lis t E Dew a* R*di*tfoo ttdmjque m malig¬ 
nancy o 1 tb* throat Ltmtnr V ScmU-L Tmtoal 
of anctr erf tonail Oxcwoi S St*a«i Mabgnant 
cfegeoeTatioc erf aebactoa* cjtti Lora E Piuott 
{' ror»o-mxt» lewm and canrrf erf th» ctim, famera 
Ride demrwatretieei Aur* ETTnmt* Early duty 
naan erf malignancy erf fmtnwnteatmal tract by rdief 
method Hajdld \ CStAwaceU* Papillary turnon 
erf the kxfeey pdm RaataC G«avx* Management 
erf cancar of pent with particakr reference to a 
modilVd operation for advanced ca*e« J 

Haip< Cancer erf the prootatac capauk liunu 
Out Management of rrelignaacy erf tin lymphatic 
ryitrm Riuni F Dat Cancrr erf brcait, end 
mult* of daoerwary and peraonal cue* JotL RoaXH- 
bcm Bleeding carcinoma erf breaat without turner 
WruxiM II Sn Tenure Managmrnt of cancer of 
rectum With particular referenca to irracbatiac 
Raaou> McMaaow Rdatiem erf pathology depart 
iKU to tarnor cfnuc 

fT*rfa«*rf«r 

Stall—to Dry dune Ourn G Tiauuaw CImical 
teaching erf thud )ear medical tludrnta Fludl P 
Boamnc Dae of adbeano planer P \ Coaatix* 
WrrociuteKM chance* in aberrant tbyroad Ilnartr 
F Day Management of a eanooaa *ein dune, where 
over jo treatment* a werk art given Eowaud T 
Uwrraiv \ancoae alcvra, demomatration of caae* 
and treatment Waltm S Lmpaoa Huh ligation 
erf vmrecoae wm William M 8*»ro*o Iryrcnon 
treatment of ancocefea S Snjffgj* HovJck Re 
»ult» of multipfe raiectioc* of euncoaa rena at aame 
not Ho-aarr F I)er Rrtulti of cvnucci erf dough* 
fcftowtng infection treatment 

Tk*rtd*f 

Stall—9 Dry duuc Jewe D \cua Shod fer-Ch rut tan 
dn i ea a e laanthoanatew*) bona tumor* Rot E 
limn Chordoma and chccdroaarroma Willuaw 
\ Hinuv Datectm of ayphrfa aa an ud m practea 
erf forgery Faawon M Tatrajacrr Syphibs and th* 
d iff er ra tal rlngncrei erf aeirjpcal eoaditjoin Joatra 
Skiaiux Ophthalmic atadjiea in irphilt* Gjajti E 
Rocaroao tn nenr«r»i gynecolopcal coodtbow 
Lorn \ 0 Ocnop Pain m tha ahoulder ginll* 
RoM-rr V\ Bern Kidney ftmcoou renal function 
teata W eljjaW T Dam Soma obaemtam in 
treatment d peptic akcr in out-patient dime Auct 
Etttvoui Dnrrwn of activity of etondeoal akar by 
X-ray KATuxarm 8 VxDunifc IT arm tma i 
liiLaiir F Dvr Solitary pB-ttooa pam rebrred by 
(Mature Damocatratino of mtereatmc X-rer piatn 
of peptic ni ce r and gall-bladder dweaae 

HARVARD UNIV’ERSm 
CDdloo Fwld Hotaa, SoWier 1 * FiehD 
Opposite Elarrard Sla d i irm, ADaton, Mare 

ITarfaw rfay 

Atnm rr v f Twowwom, Ji —i Care and prerenboc erf 
traamatic fejerfa to afhktare, demcrwJfxUac erf pm- 
tectrre atrappen*, paddmg, and apparetm eaed m 
modern athktic* 


Twaitv 

H H Gtmnr D F llawaxiv E J CTBiux E 
irfUmco and E Dowxrr—9 Dry cffeic H JI 
OmnAur Reault* m PUTery of the ahemklrr nerve 
mtare partial rupture of poateoor cord of brachial 
pie no, fudal graft for recurrent dufocatloo erf ahoal- 
der arthregrfaRy of abouWer arthrnplaity lor anky- 
loaia erf tempo rcananllary artjculatioa, akrn graft for 
ertenirve burn* D F ITuoxet Enrf-reanft* m 
fracture of pdn* and bamenre E J O'Ban* Ead- 
reaulta m trananrethraJ reaectiou erf the proatate- raaa- 
nr» drrertimhmi of tha bladder in a child t }4 year* 
old E J O’Banrr \-ray filnr* erf injtmea to the 
head anef *pane B \ Goomr and Watpo RcrairiM 
Orthopedic dime eae(-re»uiu In fracture of hip 
E D'Eianm Reault* in infection treatment erf 
ancoae ma, movtn* pteture demceatratioo. E 
Dowarr Injectioo treatment of bwtoorrheada, meth- 
oda oaed and det umati mtam orf caae* 


fTarfaorfay 

H H G cum* —y Surgical operatiom Deaionatratioo 
Norebaura operatuo (ot leg ulcer ( c**ea) tumor erf 
the parotid (1 caaea) 

StalT—9 Dry dime hi ay* r-T T \f irl ymm Fjv - 
crphaJography a* an aid to diaanoal* m cerebral le 
uuu F G Hum and T E Druw Rreulta of 
mcamMY n*w cpoalioo*, demooatration of caae* 
R D Yenmo Canrt*a aecticn F J Lraoi To 
be announced J J Unmr Treatment panblrm* 
orf burna in geWral hcapalal J V, Rocxttt Oral 
■urfery ejmtton Aaiirtja SAactwr and tVntJta 
LtiouoASi Orthopedic and fracture dime F 0 
O'Barrw Traumatic ^ane and Wred Injurwa, elenMo- 
•tretieai of X-ray fibre J \\ Rocatrr #nd F 
McLsa* Fracture* of lower are! upper fi< M 
SwiA Arthropiatty of fewer jaw 

E J O’Barca and L RocFwxix— io yo Crwetal tar- 
pcal opera I era 

E D Ecuco—1 Ajate toraon of great creentum, ap- 
peocbcrtia complxating pregnancy 


rferrerfay 

D F MAitoan—9 General aujgical opera tkaw 

3 3 hi irarav - o jo Oenera] wargica] opetaUota, prob¬ 
lem of rupfare of urethra, fracture irf prim anH frac 
lure of It nuu 

F O on 11 an— T radnalic gar ■ rwt >ir^t tnjunc*, 

democttretiOD cf \-r*y fiba* 


JIVSSVCnuSETTS WOMENS HOSPITAL 

rhanrfhy 

Hcaar T Hu teat*—p Panhyitertct cany 
SlxtiuC Runanii-—9 I^aata: laparetomy 
Wixt-iAJC V Wans, J a—9 Tjp* r * vyeMj 
Rcoiaut) Maaauaa—9 Tranarereo cervical acaarcan 
MCtMU 

RcrecaxL Major—< 5 Tbynadectany 
Stall—1 Dry chafe CwAtiaa H Laa iua Erefecrmc 
ftenlity tnd-rtaaha Douald llicowari Problem* 
of itmbty Omra F Pauma C-rereenltal abta- 
rat nr dHfecatioo orf nght kp eanaea erfreaunatare orf 
beam. J Sttwaxt Roomre Patbofegical apecuu c ii 

BEVERLY HOSPITAL 

TTandsy 

Pm Jownaor and Jen* Axmio— o Fracture chug. 
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FAULKNER HOSPITAL 
IT ednetity 

F J Conot E G Btwxtrr and a**od*te*—9 Bone 
and joint dime. operative tod dry 

Stiff —a Dry clink E G BaAacxrr Hip fracture 
F 3 Cottok Bone tumors, fracture* o£ pelvt* 
H C Mawu Hand ao tfgr j r fracture* of the fore- 
arm J D Ad Alt* Industrial k*io» of the knee 
Wii-UAU A RouT** Cocnprenwn fracture <A *jxne 
E A. CoottAK Shoulder lesion* B GoovW O* 
tala* fracture* W F Cdttxko Ankle fracture* 
H K Sow us Elbow fracture* Iktocvdtratioo of 
\ ray plate* And p*thdojk*l *peocnei*. 

Tkxndaj 

E L A cruxo Ji R C. Cochbaj?*, A R Kuotok and 
Maoaate*—(> Opera tire cfinic. 

J R Toancar and R. S. Trroa—u Obatetrkal dink 

S W Wsocw—u Poatoperatiw pulmonary cotnphca 
turn* 

Staff—1 Syrupoarum on pre-operative tamuniaatiox) of 
the peritoneal cavity H L Jaaoctox Theoretical 
and experimental evidence of the benefit of pmfetin 
E L Yotmo Jk and Evaairr OTS*n_ Clinical evi¬ 
dence of Immunity Irom amfetin tofectkti. R- C. 
CoaiaA*ft and Borrow llaua.-rox Total thyruidcc 
toeny for heart doeaae F O Batch, Ja Injection 
treatment of hrmorihaWa 


EVANGELINE BOOTH MATERNITY HOSPITAL 
n tixadty 

A K Paiki, H. S FranxL, W J McDcxald, M. G 
Bxauw J Hotxjhb, E> Gotpraut, A A Levi J J 
Cowwat H BvJcra, S. Oaoooo, and R T pmmra 
—^ Gynecological operatwaa and obaietrV*! pro- 

Staff—a A rertriv bydemooatratJoo,chart*,pictaremand 
ahjtdu, of the obatetdaJ experience of tbc Booth 
Hospital Maternal mortality factor* re*pon*Ibk for 
the declining rat* at the Booth Hoapttal the bkedmg 
caae*. atatatka, management, and re*ulta obatetncai 
•epcu amnesia. analgesia, and anaatheaia in labor 
rriull* from the itandpoiut of safety efficiency effect* 
oc ope rath* mddecce caaarean section, Inod en ce, 
indication*, and mortality uremia of pregnancy 
treatment method* and result* over a fourteen year 
period, “debunking'* pelvimetry heart diaesae com 
pheated by pregnancy: fetal mortality aria'yai* of 
four hundred cajea, pttbofcgy 


INDUSTRIAL SURGER\ 

Ttmdcy 

H C MatslE tod H. P TDaxe (*43 Berkeley Street)—g 
D Ltwcb and B Gopytm (145 State Street)-—9 

R tine tit y 

G W klocn (ji SL Jame* Aram*)—g 
TTucrtitj 

\\ iluam Doixs (no UQk Street)—0 
FnJtj 

I II SncntTOi (*60 Treraoat Street)—9 
D Lvvch and B Goi*tw (045 State Street)—g 

MASS ACHUSETTS MEMORIAL HOSPITAL 
Daily 

Staff-—g Operative clinic* 

Staff-—*. Dry dude*. 


NEV, ENGLAND BAPTIST HOSPITAL 
Tuetdaj 

JLklSzy B Lode*~- p. CtoaatKe cfinic. 

Staff—9 Dry dink* Hauiy B LonW Portal throcu- 
bcoa. uktratirt cnBtia g»Q rtccra, pancreatitis nto 
toe fibroid*, A A Hotwo* Dkcratire coiiti*. Ro*- 
trr L, DiNo*j*A*nnE and Dnoe J Btotol Blood 
tramfutlon in ab* f *tnca management of borderiine 
cbslt triad ca*e* anastbesia and analgwin in. obatet 
ric* preventfim of eclampala 

T kurtJtj 

F H Lurry H M Cum, R. B Catteix, and. R H 
Ovxkholt— 9 General *urxcry operative dink. 

Ginfttax Hoaaax and Jama I’Qarxx—9 Neuroamjpcal 
opera tiooa. 

G E Hadoabt— 9. Orthopeda- wrgeiy 

T.Ufca B Hiata—9 Urok»ic*l »ujtiy 

Lwcau F Sin: Pump D W oooaiincr, and Uibai 
E vraaou—p. An**th**ia 

BOSTON LYING IN HOSPITAL 
Tvifiay ««f TkunJny 

Fntxmroc C lavnto and aaaodatea—9. Obatetncal oper 
alien* demon*tratxooi of premature nursery. \ rar 
department, mearch kboratwie*, and hoapiUJ ward* 

FxedixicxC. Iavxaoandaasoaate*—3 Dryckok Fetal 
roentgenometry aruemla m pregnancy treatment of 
heart diaeaac b 1 pregnancy treatment of diabete* in 
pregnancy management of neglected caae* of oephalo- 
pefnc dliproporllon treatment of placenta prrvia 
•eparaboo of the aymphr*** fwbt*. kfdner function 
te*ta in pregnancy cUmhcatloc of the albumin one 
and hyperteraive coexHtiona to pregnancy factora 
which make for viability In premature Infanta 

erythroWaatostt fetalij, barbiturate* and other anal- 
geatc drugs fa* labor 

MALDEN HOSPITAL 
IVrinttdaj 

L E. PiLVKKtrr and N A Gaujuthe*— 9 Gynecological 
operation* 

R. StfLUvajf—9. Orthopedic citnic. 

L U McQcitE—9 Amoebic dyaentery and it* camnhca 
tiooa. 

C F Lvwte, D J Dcooak. I J Waltz* and F U 
Gat— a Surgical operatfema. 

Staff—3- Drv dink. J S. Rocket Pathcilogmal demoa- 
atratkm, I j Wauch Dtocuaalon of Jaundicr with 
demmutratton of bra w-erimens L. Silva Dracu*- 
ocn of ecarmanr and gaU-blidder daeaae to mxkik- 
iged people with tlectuotiirdlocraplrk tracmgi C. II. 
Sr a rue* Hyperpituitarism, demcmtiatloo of case* 

STATE PRISON COLONk 

Dfy to Ft MKKomttced 

Itiracar Dat Practice rj medldne to a modern ennre 
tknal inrtltntkaL 

Wojtoi IlLOoirnrao- P*ychiatric approach to prison 
medicine. r—— 

lltw t R- Csaic. Dnojoal Incidence of peptic uktr in 
» prfmn popo latlao. 

Groace H. Licit*. Minor aurgkal tohuie* to a protected 
popnlatioo. 

Gxoace RcmiauATT Dental coodltloa* earning petacn- 
aBty change* 
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SURGERY, GYNECOLOGY AND OBSTETRICS 


WALTHAM HOSPITAL 
FndtJ 

R. L DxNouuxznr, T W IIasme*, D Homo, J D 
Hamet. J W firroL H Q Ouxore, K Court*, 
ud n A WO0t>—Ck SottwlI cperabcew 
R. L DiNowajtdii, T W tfrauri, D Homo, J D 
lUurrr J W Scvt*. H Q Gallows, R Color*, 
■ nr l If A Wood—* Dry cfaua General mrprrj 
orthepeua, obrtetncs, patholafy etc 


LAKTVILLE SANATORIUM 

II ef ctdtj 

Z B Ad via—g jo Ankj lewis of hip, operative Ward 

fOUndl 

Stall —j Dry dime Tubertnlcwii of lymph code*, jrcito- 
uxinary tract eye futro-toteiluaal tract, peritoneum, 
cod *lin 

Z B Adams— i Orthopedic dry dime 


SURGERY OF THE EAR, NOSE AND THROAT 


MONDAY 

LI Davo, II A Draw' smim, and M IT Lean—Harvard 
Medical School, Bkif C— J Phyouiofnl rspemnent* 
on the larsm* of ani mal* with the tHLiroque tint re¬ 
ported by Wever and Bray, report cf the pathoiapcal 
condition* found ra animaW with abnormal bearnix, 
denowtratag teeJuagae aad apparatus naed phyuo- 
lofiral erpenroeot coodocted on animal with th* ip- 
paratra owed, demon* trattnj (i) auditory r r ^ iocr 
obtained from tha cochlea itaelf (») auditory respraqe 
from tha cochkar nerv# and lta ranoua f*mboa cm 
tan m tha malbrain (j) auditory rexpccwe a» obtained 
fretn tha carte cf tha animal Li the temporal lobe 
U) tha effect of anaathrtia oa theaa electrical re- 
a^n r raea,^(j ) demonstration of nuikiof of tones m 

T E GaJllaXd—H arvard Medial School, Bid* B Dero- 
ooatratum of totonol instruments 


TUESDAY 

Stafl—Mi warhaaetta Eye and Ear lahr m ary—g Opara- 
bona and deraomtiaboo of asra 
U um B IIoo a—N»w fhjkDd Dr*oooe**nrapstml— 
g Osteoma of names larymea] a ad tracheal coenpb- 
catiara of Lhyroad aorwery hnfual tocwila and lateral 
band* of pharyn^aal traaphoid Lome rpvdrccv of 
nrnna, |w wt n , and dysphasia 
Joami H Rocxrrr mad TwcraA* E Dm aw—C amhodja 
City Hospital —q Tesrafltctamses with faa-erryfen 
i nrrt hea ts pmentation of cun of lateral turn 
tturanbeana 

F G Uixirn and asaocatra—Carney Hoaprtai—g 
Operation and d erac natra tiao of cases 
William T IIautt - 5 t Ehaaheth'iHospital—i Opera 

tun for on re tai n of dwlocaticei cf anal arptom 
PL P Menu—Harvard M ed i a l School, Bid* B—a 
Ldnlaboa of anatoraaral ca*« democatritinx tha 
anatomy cf the noae and throat, dwc nwdnn of teachfaf 
method* demonatratica) oa tha cadaver of the aut^ 
raauBary approach for deep pot in tha nad P E 
Itann and M II Lem F.ihsfstvwi of specimens 
iltistratLnf the anatomy of tha ear 
Staff—Beth land Hoapata]—* L M Fheokam Ei 
peneoces with wool cord paralysis m thyroidectomy 
D J ran Ttchowpae for relief of t»lateral recurrent 
aarre bdory Cmajlle* Grrtx* Studies on fahniam 
m vestibulir teat* L M Famuix* Tabular pawc 
tore m mjrtosdib* 9 Cisrt Tubercafcw hryapb* 
and rta treatment. 8 GaXTiw Treatment of mah*- 
nant tnmora of the en>er reanaratoay tract L. M 
Firniam Broodwacnple atniea 
F E GAitAWP—Maraacbtrartt* Eye and Ear Ictnnary 
Hooper room Demoo*tnU*» cf h t o rlc a l inatro- 


W'EDVCSDAY 

Staff—M*aaacha*ett* Ej e and Ear InCrmary—g Open 
ticci and derDonatratioo of aae* 

Waith fl Hoovrt—New EnjUnd IWcooeaa Hoyatal— 
g Operation* 

ILcur J Ikou* and aoocute*—Barton Dnpe**ry—g 
Dtt clone LouraWouwo* Bn»chDacopy w th* trp- 
n*nt poaitton a> an out-patient peocedore A I 
CcaLua, F S Dtmtor and Faxwcn Snu An Im- 
prov ed method of akin tratmj m aBerjic dwtarbancra 
of noae and throat 

Staff—Children * ncapital—g Lutaw Ricaxana Acat# 
larynjotracheobronclntM Mapwcc Evaw* Biht 
era! joftilar hfatwn and it» wnrolojial etanphewborw 
Panir Mvnu. Cerebral atweraa Caxrrr* Miu4 
Sunrarta Jcirtuj E Qcnwcr Radical mart cod opera 
tioo CoAJUxa Amur Umraaal fornjn bodie* 
Erjarw P. n i rt* tr Coenplicitioaa in ncorfe raartcwdec 
temr SajrcTLCuxr Case*ofmnathromboki- 

F O Uann and aaaooatea—Carney Hcwgatal—g 
Oneraticeu and denroortrrUcn of caacw 

Jonw Bom—St Elttahethh floapftal—rr Radical tnew 
cceratioo under nerre lAock 

F E G tiLAJcn—Harvard Medial School, Bldx B Dero- 
omtratvcai of hirtonal inrtniment* 


THURSDYY 

Staff—MaaaadioaeU* Eya and Ear Infirmary—g Opera 
tuna and demonstration of caves 
Waltxi B Horn n—New Enfhivl IUptnt flosprtal—g 
Operation* 

E J Bctlee swd C H Allwvk—G ambodec Hospital—g 
Opera tire and dry rime Ilrmitncerjoas mfectjcn a 
left mastrad with extradural abscess m a runs rormtb s 
old child pneumococcus typa HI gvenarta with 
Ubrnnthitw, demoortratjoo of case 
F O Mrsrm and aaaoctstea—Carney Ho*pftaI—g Op¬ 
era bora and demonstration of cases 
C Fatnarr—Faulkner Ho^xtal—i l. Opera tain* aad 
damoastrabom of cases 

Wtuitx T IIavxt—S t LUtabeth s noapltal— i Rw*- 
cwl oparaboo for rtonlUry antrtnn 
Jew Bu»\t—St Huabeth'a Ho^atal— i Radical raas- 
tosd cveration 

F E Osuaxu—Harvard Medial School, Bld$ B E>esv 
onstratiOD of historiad matnuMOts 


FRIDAY 

Staff—Miii~lmastti Ejn and Ear Infirmary— ■$ Opera- 
boos aad demooattabon of cases 

Waitoi B Hoorta—New Enjland Dewconess floapftal— 
g Operations 

F 0 Mijcma and asaooatea—Carney Hospital—g Op¬ 
erations and demonstration cf cassa. 
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Stag—ilMMcbuKUa Eye aod Ear I nfi r m a r y—3 Dry 
riuue H P Cabhx The pro m t italna oi brain 
ab*ce» from the sUndpoint erf th* otoioght P E. 
Meltie* A twelve year summary of can of lateral 
smus thrombow* at the Infirmary P Uim A ten 

r : review of ca*a of labyrinthitis at the Infirmary 
L Surra Cheat cue* requiring bronchoscopy, 
lantern slide denwnstratloa. A. S Mtcllnxui ana 
D C Smyth The a ccess ory sinuses from the stand 
point erf the roentgenolopit and the clinician. A S 
SIacMuian Petmutu from the X ray standpoint. 
G H Poanra Result of the Uoaher ToU tear aac 
operation M H Luuc Histological slide* showing 
the pathological condition erf the internal ear E W 
Hesuah Radium and X-ray treatment of cancer of 
the larynx H P MOGSMU Note* oc cesoplugesl 
cases F E Gulland Surgery of the tubmaxillary 
ftlaod C G Pacts Fragi in tracheal and bronchial 
muccna G L Taait.Ta TheTobcr Ayerte*t 
F E, Gaiuhd—H arvard Medical School, Bldg. B Dem¬ 
onstration of historical LnatrumenU 


Days l* fw MNCKoKorf 

Isabkxxa D Kni-New England Hospital for Women 
and Children. The u*e of avertin anntheik In ton 
chectomiea 

Majkujuct Noras Rixocetr—New England Hospital /or 
Women and Children Mastoidectomies In rnlants- 
L F lomrsoii—MuaachinettJ Memorial HbspdaL Broo- 
caoacupK operative dime 

C W Bom, R. O Pajuub, and B N Was—Majaachn- 
*etta Memorial Hospital. Operations 
H L Babcoci—M fituchaaetb Memorial HoapdaL Oto- 
kokxl problems in contagious disease*. 

A Y» Row* and D W Dxuht—M assachusetts Memonal 
Hospital Endocrine factor* in deafness 
Ouvxa A, LoTHaor—Nesrtoa Hospital Tonsfl, sinus and 
septum, operations, reduction of recent fractures of the 
m a l a r and nasal bones discussion of the indication* 
for maatrnd and alma surgery 
CnA*L»I JoBKtcy Do»ux>H MacDokaxd and Edoa* 
M Houses—Newton Hospital Operation* and dem¬ 
onstration of cases. 


SURGERY OF THE EYE 


MONDAY 

Staff—Mas— chuse tts Eye and Ear Infirmary—*. Opera 
tions 

V G Cast**—M aaaachnsetts Eye and Ear Infirmary—a 
Vinial fields in neurological case* 

T L Torn-Maraacimsetta Eye and Ear Infirmary—* 
IbuhtrfotKal demonstration 

] H Waits and associate—New Eng jland Deaconess Hoa- 
ptal—* The eye m diabetes. 

W B Lamca*tk* —j*o Commonwealth Are.—*. The 
Eitaoonjctcr 


Hocth Dojrantrr—St Elizabeth s Hospital— 11 Opera 
tbn for cataract 

Alixs Gaanmom—Ma*»cbuseU« Eye and Far In¬ 
firmary—1 Fondas case* 

T L Tta*r—Massachusetts Eye and Ear Infir mar y—«. 
Contact giasse*. 

Stag—Ma—achnseUi Ere and Ear Infirmary—1. Motion 
picture demonstration of operations 

J J Rkuk Soma Wires, and Doxajud Mux»i>—B oston 
City Hospital— 1. The eye in arterVwderori* 

V G Castin—L ong Island Hospital—7 Operative and 
drydinic. 


TUESDAY 

H B C Rincra and assistant—MamdntretU Eye and 
Ear Inhrmanr—9 Operations 
J Btmxii—MassochusetU Eye and Ear Infirmary—9 
Technique in photographing the fundui 
J ft W Hina—Slasndnaetu Eye aad Ear Infirmary— 
9 Plastic operation* 

W D Routakp—M t—aehusetts Memonal Hospital—9 
Operation* 

J b FuEDtinr*Li>—Massachusetts Eye tod Ear In¬ 
firmary—9 Slit tamp ophthalmoscopy 
P » m McAdams —St Elisabeth t Hospital—11 Opera 
twos 

WEDNTSDAA 

J H it ATT* and assistant—Massachusetts Eye and Ear 
Infirmary—9 Operations, 

A J BCDtii—MasJiduoeUs Eyr and Ear Infirmary—9. 

Technique of photographing the fund os 
r II \ cairoirr and assistant—Massachusetts Eye and 
Ear Infirmary Howe Laboratory—9 Operation* and 
daamstratKm of cases 
Stafl—Carney Hospital—9 Operations 
Staff—Boston Dispensary™9 The eye and syphilis 


THURSDAY 

E K Eure and uafatant—MamduactU Eye and Ear 
Infirmary—9 Operation 1 

H B C RmtEa—Ma—aebasetta Eye and Ear Infirmary 
—9. External diseases of the eye 
B Sachs—B eth Israel Hwpttii—9. Operative and dry 
cilnlc. 

C- N SraAn and others—Massachusetts Eye and Ear 
Infirmary^-9 Motion pictures of operations 


flUU/U 

W H Lowell and assistant—Ma—achuaetts Eye and Ear 
Infirmary—9. Operations 

Da McOwtht—M s—Bdnisetts Eye and Ear Infirmary 
Ho we Laboratory—9. Color riilon testing 
l -L Boston Qty HomltaP—9 Operations 

V Ear Infirmary—a 


NeumlogfcaJ cues ocular joralysls 
T L kJ 1 ? t r r r^Maasochusetii Eyo and Ear Infirmary—*. 
Pa tholog ical demonstration 

E B Dctkthv—M assachusetts Eye and Ear Infirmary—s 
Traumatic cases, operations and results. 

J J Rtoam audit B Castxje— Boston aty Hospital—* 
The eye la anwmic patients 
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SCIENTIFIC EXHIBITS 


AT HEADQU \RTE 5 LS, STATLER HOTEL 

Fxactek* IVT ux t Un lmt method* 0 f treating fractarrea, 
mvicr tba ataplcra erf the \cw England Fracture 
Committee of the ArDcncan College ot Scrrgnxn 
Plastic Sc*<a 3 l* An exhaiat of toodeh, photograph*, and 
dMgrama, ilhutritnif tie cbtf erect method* engdoyed 
1* pJjUX uugeiy and the mult* 

TaatntaTic Strain DugTami,photofTai)h«,*ndchert* 
Oanroeetoc Siraorrr An ednUt erf *dmt» tad other 
forma of orthopedic aptxirata*, together with chert* 
and photographs 

Mw tfUliill UrjAiTnurr or P0»uc Health A* 
exhibit iDaitratmg the activities of th» department 
Camce*. An exhibit from the I“ebner Uerocraal IT capital, 
Cofba P Huntington Urmonel llaapitAb end tb* 
Pwodnfk Stmt* Cancer Hagatal La n tern abdea, 
chart*, tad photographs iBuiirating cancer of the 
tarron* organa of the beefy, the diagooau and the 
remit* obtained by diSermt form* of treatment Also, 
an exhibit of «oerrnew of cancer from many porta of 
the body 

Om»ALieo»xx3Y Chart* and photograph* ilhotratmg 
awfanotic tarccana tad other condition* of tb« cyt 
Heredity 0/ unraana reacMona hereditary blmdne** 
pethgTer of bhnttora* 

PATBDLOOV The Mier-iroctti removed at opera tsan* from 
the irxnji hcapitah in the morning will be collected 
aod placed oa echjhtooo m artiftaaDy cooled abo* 


cue* in the afternoon, m a room adyriebi tba Ceor 
gianKooea At 3 p m theaa ^>ecfcaen* mJ be detwm- 
rtrated in the Georgian Room by a proje ct o ae u pa, LW 
cnicroacopec a ec tu ca iboyn and the case* dacuWii 

AT HOSPITALS AND MEDICAL INSTITUTIONS 
IL\«\ axd DnrtAL Scnooc An rrhrfcat of medda, photo¬ 
graph*, and diagram* abonng the mtomben of rr 
tenure defect* and defornutw of the face and ftwt 
by plaabc a u r g ry and dental proUb cu *. tndndmf 
caaca of aolcben wo und e d in the World War 
Soaitw UtncALLraiAav Exhibit of historical boot* an 
targeTy and anatomy and aurgicj! medxk. Hatcrrcal 
pageant lllnUrmtrag the dmekoneat cf aergrry 
H edneaday October 7 John \\ are Hall, 4 p a j 
presented by th* Undent* cf Tofts Coiler* Medical 
School cruder the direct** cf Prnfe*or 5 Spector 
Frfubttjon of aorta of art by llaaaachnaetti physi¬ 
cian* under auptcea of the Pbytiaaiti Art Soaety 
XftaaaamiTT* Gen* cl no*nTAi_ An cahibd in the 
Ether Dome relatrr* to th* brat pubic drmoe*tratr» 
cf ether anrrtheam Sherwag of moving factor* "The 
Tim Pablic Denomtiatieu ot Ether An**the»u " 
If vmtajraiTT* Csutnantx E\i axo Ev* laniitur 
Anatomical apeomena and ceaophageal lmtrcmtnt* 
lluvriD lfrneCAi School, Harr** Mtraoum Anatomy 
a—lnrajoal t p e ca ne m pathology pathological *ped- 


COMMITTEE ON ARRANGEMENTS 


tttcumi cenarrm* 

Amn. a W Allx* Chairman Roket B G*zd*cttg* 
E«t*rll Dcuurn, Secretary K*ii»c*rra C Irvnro 
ALtcArDia S flioo F**c B Uj»d 

Hoaaxi Brv’nr R»ait*o FI llin.n 

Dt ip Carrvxa runOni 

Famrxrc J Corrcor Groaux L Torn 

■ontTAL uro anrooc itniaWTAnni 


Blanc** L Araoao 
HtioU) L Btncocv 
Groan* H Btcrtoa 
I\ alt** Boa m 
Wilu ue E Baoan 
BjoaSB limu 
Hmi D CnanaiCE 
Ena aid D CHcncnLi 
HoruBCmn 
Raatrt C CozaiAjr* 

E G*A*VJtH ClABT*** 
Lmon C Ctmx* 
LmcocJ* Dtvia 
Hiiarar T Dat 
A ixTOTroa W Dtrotir 
jcwfC Ecxixa 
David Enaut 
Jtcta Fact 
Scot Fncjcrr 
Nrcnocu Gvu-Aoma 
H Qcrxrr Guton 
Ha**t H Car u* 
Jluml L Gaicmacc* 


Otto J Flmmor 
Greact W U rn un 
Cmtar Ho**ajc 
Ilofir T Huron** 
Circa Ln I Joatxao* 

5 ii_rnj_* Tcwra 
Gtoa n t F tma 
\\ nxl a* E Ladd 
F»ax* H Lamtt 
Walt** B LAyciam 
Hoar J Lit 
boa van D Ltoruti 
Un*r r B LODX* 

XT ocr* H Lean 
FfcAMOl X 1 1 irmr r 
Patwc *J ItAiararrr 
Bmt C llAxni 
Lelako S UcKmam; 
Tox \ llcwa 
CataixaG llrxrra 
HnxtucT llrotx* 


. _ fci 

HaujsP Uoaara 


Daiarr OIIaxa 
RnaiaT B 0 «oood 
Annuo K Paijc* 
Fam \ Pnoxtrox 
Locia E Pnixrrr 
ItOLiAM C Qcirar 
Lvilak KmiiM 
Gaacx E Roc»ro«D 
UoaATto Rogxbb 
C ninraL Scene** 
William II Somme 
Curarwo C Snoo«a 
U N Sumi-Prrtot* 


Joateti Stotto* 

A V\ A*aoi Srunci 
I ft*ACt P SlTTOfl 
Loai’ao T Sa u* 
Ckawtoto Swam 
Tuodou L T**«t 
T lira ax ar Want 
ir.TLo J \\ iun 
Smnna I\ ima 
Ralt* Urocin 
C«i*ir» F Wuuoat 
Dnu* D Waacrt 
EdwamL \otnto, Ja. 


•oa-anonrtoa 

Cfamcal Pronm^traWEi IL Hum, Chainnan 
HoaAmo Rocno, Secretary 

SmeflhJIc Ednbrt*—Boun B Ourwxxx, Clntmian 
Cainnw c 5 nrvm*a, Secretary 
Harvard IfedKa] School Program—D cud Coxvt*, 
Chairman, Uvcarpa I Ouonwr. Secretary 
rnblcity —Famxarcx J Cornrr Chalrroam, Gmtntrt 
llooiara Secretary 

Entertammeatcf FoengnGoe*t»-^Io«ACtBODCtY Chair 
mu, UturutU Sunacnf Sarrrtarr 
Pahhc Meeting— Alzxakdki Iitoo, Ciairrua Da»rr 
OlUiA, Secretary 

Clinical BuHetm—F iax* Om, Chatman 
C^rfithairoology and Otofaryngology—Oioacr L Tc«rV 
GhaJrmaa Ltuah Rronat*, Secratary, Otolaryn¬ 
gology TkcodouL Trxar Secretary Ophthafmof- 
ogy 
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SCIENTIFIC EXHIBITS 


AT HEADQUARTERS, STATLER HOTEL 
Fuctohib DmKMtmm* method* of treating fracture*, 
under tha an*plce* of the Ac* Englan d Fracture 
Committee cf tha American Coflotr of Santreci* 
pu-rrtc St-icutt An exhibit of mod*k, phot ora pb», and 
dcfnm*, ilhatratinf the thffersit method* emptied 
in piutK cj-Tf c ry usd tba remits 
Tmaumaoc Scracrar Diagram*,photngnnh*, and ebartj 
p*Ti*caii)*c Scsarrr An exhibit of *pimU and other 
foam of orthcroedic apparatus, together with dart* 
ud photograph* 

}U»«AC«o*rra DsPABomr ar Puma ITiiirg An 
exhrfcat ilhntiating the *ctrv tic* of th» department 
Caxct* An exhibit from tba Palmer Memorial Hoaprtal, 
CoQm P HtmtingttMi Memorial ELoapCal, and the 
Poodrille State Cancer HcaptUl Lantern ililo, 
chart*, and photograph* iBuilratiEg cancer of tha 
\ arson* orgm* of the body, tht diagncaaa and the 
rcaulii obtained by different fafma cf treatment Abo 
an exhibit of ipeomrn* of cancer from many parti of 
the body 

OaniAiKULOOt Chart* aad phofaarapha liberating 
melanotic mcoena and other cooilljca* of tha ey» 
Heredity of imrouna reacnoo hereditary bhndaeaa 
pedjpee of hfandncai 

PATnctoor Th« ipe rn i rm removed t operaticoa from 
the \ arrou* br*i*tah m the morning »iH be collected 
and placed on nhibatxm m artifioaDj roofed *bow- 


caaes In tbc afternoon, tn a room adjohnne the Geoc 
gian Room \t 5 p m these apeamen* will be derami- 
itrited m the Georgian Room by a peojectoact^a, the 
nn ciu a c opfc aeojora ahran, and tha cues dhenaaed. 


AT HOSPITALS AND MEDICAL INSTITUTIONS 
Ha*\A*d Dtarxi School An exhibit of modeb, pbota- 
frapba and dxframa iherwing tha restoration of ei 
tnaii defect* and deforrmtie* of the face and jaw* 
by plastic wirgrry and dental proathe**, in dod m g 
in rf toldief* wounded tn the Uorld War. 

Bono* Ui3*cai.Ij**a*y Eihibrt of hntoncal boofci m 
aortny and anatomy and acrpcml medal* 1 l*tnocaI 
pageant lfhrftratmg the drvefcnnent of mrjrry 
Uedneaday October 17 Join nare Hatl, 4 pn, 
presented by tha Undent* of Tnfti Coilqra Medial 
School under the directx* cf Proftwor B Spectre. 
F ehihrVr of weirti of art br |f« — rliiiMtti pfryii- 
cun* under arnplce* of the Pbywoan* Art Society 
M vHtrrmrrr* GootaAL Houtcai. An exhibit In the 
Ether Dome rdatire to tha tint public deraoeatrmtKei 
of clher aueatbem Showing of mmnf picture "The 
Fust Public Dem«i»tiatMfl of Ether Axr-iihr— 

Jl ih vcni-airr* c*A*m*ix F.n amd Eai linmn 
Anatomical ^romeo* and tracphagwl matnmenti 
H.utTAD> Vlmcu School, Warren Museum Anatomy 
anatomical ^earorm pathology pathological yeo¬ 
men* 


COMMITTEE ON 


ntcunri centalj iu 

Aanrua W Aun Chairman Coicxr B OatuarocK 
Ljxitt M D alajtd Secretary Firoiaiti C Ikvdm 
AL iXA'enra S Brno Kim B Loro 

lk*Acr Bq.hxt Rjchmd n Mruxa 

D11 id Cnrm Kaon (>ir* 

f Irian 1 c J Lcrnxat Groam L Toer\ 

■oayjTAi. **n icvoce. umnrmnii 


EuvaiL Araooo 
IUatun L Btacoc* 
Oiomat H Bjortoa 
I\ altd Bcnma 
WttUAM E BmoTO 
Rr-nup Cxtteu. 

Ilonii D CajLirarci 
Ena aid D Catnamj. 
Homaap Cunx 
Robot C Cochxajix 
E. Giaxtilu Caianzt 
Exjjott C Conn 
LnKota Dtvn 
ILiarrr F Day 
A pOTTrv* W Damir 

i oaot C, Kmu 
kttd Email 
Iaco* Fwi 
Srra Frrcnrr 
Nicaoca Guuan 
U Qaacrr Gauxtt 
H jJtrrH G ow t n r 
Mian* L Gaioa*»car 


Chro J Hnaun 
Oicaa \V Iloucu 
OLLurr HaxaAi 
Hmi T HtrrcHwa 
rainn I Jcmiow 
Stettoi Jo«xa 
(Itraia F Imm 
Wiujur E Laed 
Esaki H L*»iy 
W arn* B Lucaitii 
H aair J Lr* 

Loiao D Lxauro 
H AL acr B Lctna 
Ifcau H Loan 
Fia*o* X UAHcazT 
PmwJ JlAacacTY 
I tors r C lLuni 
Uuro S Mctrrraxx 
Jo* V hlnoB 
CautnO Mncrra 
HiiLtAJC J Urcrta 
Gonox Ifcaaiao* 
llAiin P lloisn 


ARR\NGEMENTS 

DaruaT CHasa 
Ro»i*t B Ococo 
Aucoo K Paixi 
Ksakl A PinKraTtrx 
Loon E PntxrcT 
IXiiiLOi C QoorrY 
Ltka* RrcnaaM 
Gxaci E ItocaroaD 
HaaaTTO Roots* 

Cxasli* L ScuDota 
WnXLut M Snnn 
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ACUTE RAPLDL1 SPREADING INFECTIONS FOLLOWING TRIVIAL 
INJURIES OF THE HAND 1 

SUMNER L KOCH LI D F K C S Chicago 


r ' is particularly appropriate that this 
group of papers collected w honor of 
Dr Allen B Kanavel and of his many 
years of service as associate editor of Surgery 
Gynecology anl> Obstetrics should include 
a paper upon acute infections of the hand 
There are few more beneficent contributions 
to surgical teaching and practice than his 
accurate and dear cut demonstration of the 
surgical anatom} of the hand and of the 
routes of extension of infection within the 
hand and forearm That demonstration and 
the logical methods of surgical treatment de¬ 
duced therefrom, with their validity supported 
by many and careful!} controlled clinical 
observations constitute the basis of his well 
known monograph, Infections of the Hand 
Interestingly too the first edition of that 
monograph appeared practically m serial 
form m the first volume of what was then an 
uncertain venture in the field of medical 
journalism. We would not venture to estimate 
how man) lives have been saved and how 
many infected hands have been preserved as 
functioning members os a result of Kanavel’s 
work We do behove however that his teach 
inga will constitute an enduring commemora 
tion and that they will continue to exert a 
directing and beneficent influence upon the 
treatment of infections of the hand when our 
generation has become but a memor} 

No type of infection can develop more 
rapid!} or become a menace to bfe with more 


dramatic and deadly haste than that type of 
infection variously termed acute lymphangitis 
acute spreading cellulitis acute streptococcic 
septiaemia and, by the laity blood poison 
mg Although such an infection can be intro¬ 
duced into the body through any break in 
continuity of skin or mucous membrane in 
our experience it has followed most often a 
trivial injur}' of a finger or hand an infection 
of the lip or face which has begun as an 
apparently innocent furuncle or the extrac 
tion of an infected tooth Of these the acute 
spreading Infections which have followed an 
injury of the upper extremity have been the 
most common.* 

In the senes of cases reported in this paper 
the mortality has been almost one third, but 
the patients who bave survived, and this is the 
lesson which Kanavel has stressed so often 
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during the patt 30 yew* have been those who 
were treated by conservative measures, and 
In whom active surgical Intervention was 
ddajed until there was no Question as to the 
presence of a definitely localised suppurative 
process 

The cases of acute rapidly spreading In/ec 
tion following trivial injuries of the hand 
which have come under our observation re 
solve themselves into 4 dehnlte groups (1) 
Those In which the infection gradual]j *uh- 
uded and eventualH deared up without local 
destruction of tissue or abscess formation 
(2) Those In which the original Injur} healed 
rather rapidly and in which the lnflamina 
torv reaction in the band and forearm dis¬ 
appeared Roon after but in which the 
anilsrj lymph glands broke down with 
resulting abscess formation sometimes under 
neatfi the pectoral muscles (3) Those in 
which the infection and the accompanying 
mflammaton reaction advanced rather rapid 
1> for a tune then came to a standstill and 
then gradually receded As the inflammation 
receded, localization and abscesa formation 
develojxrd frequentlv with extensive destna 
tion of tissue (4) Those in which the Infection 
advanced rapidly and continued in spite of 
evrr> effort to check it to a fatal termination 

In order to make this presentation as 
definite and dear cut as poaaible the cases 
r ported arc presented in accordance with this 
dassibcation rather than in a chronological 
order 

Gtoup 1 irconxv without localization' 

or LNTECTlON OR ABSCESS rOB XI ATI ON 

Cm i B \ PuuMOt Memorial HosptUl, 
4005 March j-io, /pji 

Tnjj patient, a physnao of i 3 years, the da> be¬ 
fore admission to the hospital struck the dorsum of 
ha left thumb with the end of a glass tube while 
transferring a culture of 4 harmed) tic streptococcus 
There was do bleeding at tho site of inrun and be 
paid no attentfan to the matter until the following 
morning. when be noticed redness at the site of tbe 
puncture and fuelling o er tbe metacarpophalaD- 
gealjorot At ocoin the r* effing had ert coded to 
tbe wrist At noon there was a row of small pjunfnl 
beads one half tbe 111c of a split pea ext ending up¬ 
ward along tbe xolsr surface of the fores mi At 3 00 
p m there were three red lines extendi01 from the 
wrat to tbe a rim 

On admission to tbe hospital it 4 W pm his 


temperature ill qq 4 deprecs hts pulse ran, hb 
leucocyte count 11 800 About tbe small puncture 
*cruod on tbe dorsum of tbe metacarpal ol tbe 
thumb was an area of redness and swelling about aa 
inch in diameter Tbe red streaks mentioned ci 
tended upward alone the lateral and anterior aspect 
of tbe forearm, and the medial aspect of the arm 
A large warm wet dressing w»s applied to tbe en¬ 
ure kft upper extremity and beat mamuloed oxer 
it The following da\ tbe temperature which bid 
n*en to 100 4 degrees the evening of his sdmirsioa to 
the hospital, dropped to normal and the red streaks 
ol UmphangiU* nad disappeared 

March 7 bis tern petal arc again arose to iw a de¬ 
gree and he complained of a tore throat Cultures 
were made from tbe secretion of both the nose and 
throat and subsequent!) showed both hx-mol)tie 
and non hamoh tk: itaph\ locoed in the nasal secre¬ 
tion and man) long chained streptococci in tbe 
pharjogeal secretion When tbe patient was dis¬ 
missed from the hospital March 10 be felt wefl tbe 
signs of indaromatxm had disappeared from tbe left 
upper extremitx and his temperature had not men 
above normal for 48 boon 
I\'t i R K Rockford Hospital, Rockford, 
nbaots September 0-14 iqjS 

This patient a pb\na*n of 44 >ewrs, suatafoed is 
abrasion of tbe left index finger about September 1 
but paid no particular attention to It at the tune 
Saturda) afternoon September* be operated epos 
a patient with a bsrtbolmuo abscess. Tbe same 
exenin* be noticed that the finger was Inflamed and 
painful He felt restless and rmUbtej and flnalh 
went to hts office and mcled at the finger with a 
scalpel AD that night tbe finger and band throbbed 
and ached be was restless and slept \erv Bttle. 
Eari\ Sundu morning he called a cofleague, who 
Infiltrated the finger thorough I) with prooslne in¬ 
cised it and stated be was certain there was do pns 
there for he loosed all the tissues down to tbe bone 
IVhen I saw tbe patient Jloodav evening, Septem¬ 
ber 10, he was otrriously rerv lfl Perstdiatloii ru 
standing in beads on his face and neck ms tempera 
tore xni ioj degrees he bad had several severe 
dulls There was a thin serous discharge from in 
inasKxa 4j inch in length on the palmar surface of 
tbengbt Index finger Red streaks extended up the 
forearm and ann, cxtnxerglng toward tbe axiDa For 
tunitelc no further surgkal treatment had been 
earned oat, and at tbe auggettwnofa former stud eat 
of Dr Ranavd who bad seen tbe patient Monday 
rooming. ■ musut warm wet dressing had bees 
applied to tbe entire upper extretnlt) throughout 
Monday 

This treatment was continued fluids were ad¬ 
ministered b\ moath and by rectum, and the patient 
made a gradual and uneventful reoosery without 
definite localisation of the Infection or abscess 
formation 

In order to avoid needless repetition, 
have indoded onlj the above 3 esses of tH* 
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group We have observed 19 other cases with 
practically an identical story a slight injury, 
rapidly developing symptoms of an acute 
infection early lymphatic Involvement with 
red streaks extending up the forearm, and in 
some cases to the axilla, gradual subsidence 
under conservative treatment of both local 
and general symptoms and eventual recovery 
without localization or abscess formation, in 
a period varying from 2 to 10 da vs. 

The course of events in such cases empha 
sizes the fact that an acute spreading infection 
can be arrested rather rapidly and without 
localization or abscess formation if the infec 
tion is not of overwhelming virulence if the 
resistance of the patient is adeejuate and if 
proper measures to combat the infection arc 
instituted promptly Such cases give us a 
certain degree of assurance in that they 
demonstrate the fact that not every acute 
rapidly spreading infection is necessarily fol 
lowed by disastrous results even though 
the danger signals—the red lines of lymphatic 
extension—are present when the patient is 
first seen 1 

It is of some interest in connection with 
this group of cases that none of them under 
our care received antistreptococcic scrum 
We have not at any time seen de fini te mdica 
tions that it has been of value It should also 
be said in fairness that we have not observed 
any harmful effects in patients to whom serum 
has been gi\ en by others 

GROUP 2 RAPID HEALTHO OF THE ORIGINAL 
INJURY AND DISAPPEARANCE OF THE SYHT- 
TOllS OF RAPIDLY SPBEADINO LYHFIIANGI 
TIS, LATER ADSCES 9 FORMATION IN OR 
ABOUT THE AXILLA SUPRACLAVICULAR OR 
SUBPECTORAL REOION 

Case 3 E. P 140033 Wesley Memorial 
Hospital Auguat 11-September 6 1028 

This patient a gul of 3K >ears,on Friday August 
17 fell from a small wagon to the sidewalk and struck 
her left elbow* just breaking the overlying skin 

Rtrurd kn ■arctwlcid tk*t cmljr per n»t at cw, vWk b**t* 
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Her mother painted mercurochrome solution over 
the elbow The patient felt well until Sunday at 
5 30 p m when the bumped her elbow and com 
plained of pain Her father noticed a superficial 
abrasion the sue of a dime covered with pus He 
wiped it of! with a swab saturated with mercuro¬ 
chrome and covered it with gauze That night, 
about 1 xo a m the patient awoke screaming and 
trembling her eyes were staring and she seemed en 
tlrely unconscious of her surroundings for about 15 
minutes. At 7 00 a m she had a second convulsion 

During most of Monday she was apparently quite 
normal but shortly after midnight Monday she had 
a third convulilon and during the remainder of the 
mght she had repeated convulsions though not as 
severe as the first 3 

She was admitted to the hospital at 9 30 Tuesday 
morning with a temperature of 103 6 degrees, a pulse 
of 1*0 Just above the left elbow was a small ellip¬ 
tical denuded area 1 by 3 centimeters. The arm from 
elbow to shoulder was swollen and inflamed The 
swelling involved the entire axillary region the 
axillary lymph glands were palpable and tender The 
leucocyte count was 17 goo the erythroevte count 
4,230000 A maairve warm wet dressing was ap¬ 
plied immediately to the entire left upper extremity 
and 1500 units of tetanus antitoxin injected sub¬ 
cutaneously fa the right thigh. 

Between August 21 and 35 the patient s tempera 
ture fluctuated between 100 1 and 104 8 degrees the 
pulse between 100 and 160 In spite of the con 
tinuous application of large warm wet dressings 
there was little change In the appearance of the arm 
and the patient constantly seemed very ill and very 
toxic, 

August 25 an area of red mottled discoloration 
was noted over the medial aspect of the right thigh, 
and within 14 hours this discoloration had spread 
and involved the lateral, posterior and medial as¬ 
pects of the thigh from hip to knee Massive warm 
wet dressings were applied over the entire area but 
the swelling and inflammation continued to extend 
and by August 37 had involved the vulva and pen 
neum On that day the swelling of the thigh gave a 
feeling of fluctuation and it was thought liquetactlon 
was taking place Then rather rapidly the In 
flammatorj reaction began to subside, and b\ August 
31 it had practically disappeared from the lower 
extremity 

In the meantime the Inflammatory reaction had 
also disappeared from the greater part of the left 
upper extremity and a definite localized fluctuating 
mas* developed In the left axilla This was incised 
September 1 with as little trauma as possible and 
about 30 cubic centimeters of thin pus evacuated 
Cultures of this pus subsequently showed a pure 
growth of a non hemolytic, short chained strep¬ 
tococcus 

Recovery took place very rapidh after Indskm of 
the axillar> abscess the temperature which had 
fallen to qS 8 degrees August 31 the day before In 
dilon rose to 100 6 degrees September 1 and there 
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lifter dxl rmt me above normal The patient * n 
dismissed fmo Lbe hospital September 6 with the 
drainage wound almost Sealed 

Cam 4 H R Garfield Park Hospital, 39471 
December 19, 1931-Janiiarv 18 193* 

Thta patient, a man of 36 > ears, sustained a 
■cratch wound of the dorsal surface of the third nght 
metacarpophalangeal joint 13 day* before ad mit w on 
to th# hospital The affected band became painful 
and awoOen, then opened ipontaneousl) and da¬ 
cha rred a little pus The symptoms apparently anb- 
udea only to flare up again a few day* later and 
with the recurrence of inflammation the patient 
began to have chill*, fever and aweat* 

lie wai admitted to the boapital on the service of 
Dr* IltUii December ig with a temperature of 1 or 4 
degree* and pulae of no When 1 nr*t taw him the 
tame da\ the wound on the dorsum of the hand had 
practically healed and the only abnormal finding in 
the h«rvf and forearm »u a alight rweUmu and 
rrdema aa compared with the opposite aide In the 
an ID, however and extending down the medial aide 
of the arm sat a deeply allotted firm m»*» over 
which the akin «ra» tense, reddened, and oedema toot 
-V raareite warm set atenle dreamt* wa* applied 
oxer the arm and axilla and the patient urged to 
take aa much fluid aa possible Blood mu taken for 
culture and mu later (January 3) reported 11 abom 
ing a rather ac*nty gromth of Staph)lococco* 
aibui Blood examination December 51 shorned 
j 100,000 red edit and 1 ^ 800 white cell* 

January 4 the patient wta given a direct blood 
transfusion of 560 cubic centimeters 
During a period of 11 days, from December rg to 
January 8 the patient a temperature ranged be¬ 
tween ©8 8 and 103 1 degrees, ha pulse between 88 
and raj The warm wet dressing* mere kept almost 
constantly over the affected area and the fluid in¬ 
take maintained at a maximum The leucocyte 
count had increased from 13,800 December 31 to 
14 000 January 4 and to 18 600 January 8 At the 
same time the asiflnry maaa had become a little 
larger less Indurated, and the overlying akin could 
no longer be moved apart from the underlying mass 
On the afternoon o I January 11 the patient 1 * 
temperature roae to 103 4 degTecs, the highest level 
that it reached at any time The follow ing rooming 
under nitrous oxide anralhewa the axillary abate** 
was evened by an incision over the mast dependent 
portion of the fluctuating area, and a coned era hie 
amount of thin green pus evacuated, most of it from 
a definite canty underneath the peetoraha major 
muscle Culture of th is pus was reported j day* 
later a* “practically pure culture of colon bsallui a 
few atapfcyiococa present” 

The patient ■ temperature fell to normal the fol¬ 
ic* leg dav and only twice subsequently rose above 
Dormal, once to too degree*, once to too 6 degree* 
When he left the hospital Jan nary 18 the wound 
discharge had alrooat ceased 

Case 5 R E. Passavaat Memorial Hospital 
17196. March 7-fipdl &» 1934 


rba patient a cooper of 33 years, a weeks before 
admission to the boapital an ruined three snperfioaj 
wounds 0/ his left thumb from the flanged head of a 
tool which accidentally slipped from hii hand as he 
was driving It against a barrel boop Little attention 
was paid to the wounds at the time A week later he 
noticed pain and *orcne*» In the left axilla but he con¬ 
tinued work foe another 5 days, at the end of which 
ho reported to the company phyaldan with fever 
headache pain In the left upper extremity and ex 
quisite tenderness tn the left axilla 

On admission to the hospital a day* later the 
patient a tempera tare * aa 101 6 degree*, hi* poise 
100 ht» leucocyte count 15 700 The original Injuries 
over the left thumb had almost healed but the left 
exilian region waj red, indurated, and tender The 
moat striking symptom her* ever was a diffuse, fiery 
red, maculopapular eruption which covered his en¬ 
tire bodv and actually gave him the appear*Dee of a 
boiled lobster 

For 6 diva the patient appeared very ID and toxic 
in spite of continued application of Urge warm wet 
dreasmp to the entire left upper extremity »nd 
forced administration of flmds During this thee 
hia temperature fluctuated bet wren 99 4 and 10/8 
degree*, hu leucocyte count between 15,000 and 
*0,000 On March ij the seventh day after ad 
million, bi* temperature reached normal for the firft 
tune and the erythema wa* very much dlminiabed 
During the next few day* desquamation went 00 
rather rapufly arxi the akin could be peeled from hi* 
trunk and extrenutiea in Urge dry patchei (Fig 1) 
At the aame tune the axillary Induration became lets 
marked and kst extensive 

March j 1 a small well demarcated txfllary abscess 
which had become quite superficial wai Indeed and 
evacuated Cultures of the pui showed only a non 
hemolytic Staphylococcus aureu* although the symp¬ 
tom* of the infection throughout its course were 
dearly t bos* of a virulent streptococcus doaely allied 
to the streptococcus of scarlet fever 

Cisi 6 R J Pamvant Memorial Hospital, 
4180 October 11 igto-fipnl ji ioji 

Thi* patient, an undertaker a amatant of 38 years, 
while embal m ing a body Saturday evening October 
18 sustained a scratch wound 0/ the dortom of Lb* 
proximal phalanx of then gbt middle finger He paid 
no attention to it untd Monday morning when he 
noticed a little pus draining from the h«nH at the site 
of injury Monday afternoon ho had a violent duD 
and ached aD over hi* body Pain and tenderness, 
which daring the dtv had begun to Involve the hand, 
br evening had reached the shoulder His temper* 
tore Monday evening wa* icut degree* A doctor 
who was called applied antiphiagistlne to the band 
and forearm 

When I first saw him on Tuesday evening at 6 00 
o dock be was aentdy iH, perspiring profusely and 
almost in a state of collapse Hi* temperature was 
104 degree*, ha polae 108 Hi* right hand, forearm, 
and arm were painful to touch, hot and aomrwbat 
swollen thoagb lets, he stated, than the day before 
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Pain hid become fnirlv well localised to the medial 
ride of the arm and to the ihoulder The axillary and 
supraclavicular glands were enlarged and very 
tender Red streaks which he had noticed Monday 
on the medial aspect of the arm had disappeared 
He was admitted to the hospital Immediately, a 
massive warm wet dressing applied to the entire 
upper extremity and administration of fluid* begun. 

During the first week in the hospital his tempera 
ture fluctuated between 1044 and 994 degree* 
though after the evening of admission ft did not nse 
above lot degree* The symptoms of infection in the 
band and forearm cleared up within a few day* but 
the evidence of deep seated Inflammation in the 
ariUa and *upraclavicular region became constantly 
more definite. Eight day* alter hi* admission to the 
hospital it was thought that a definite localization of 
pu* had taken place over the medial wall of the 
anil* Under nitron* nude anesthesia an md«on 
is t* made through the thick erdematou* sub- 
cutaneoua tissue and at a depth of *4 inch thin pus 
was found. Cultures of this pus subsequently ahowed 
a pure grov th of a long chained hatmoly tic strepto¬ 
coccus. 

Following drainage of the axillary abscess the 
temperature level dropped about a degree, ranging 
between ioj 4 end 09 degree* during the *60000 
week. Dnnng the third week the level was still 
lower between 101 4 degrees and normal though It 
rose consistently each afternoon to a level of tor 
degree*or higher Daring the fourth week (November 
11— 17) the temperature level gradually rose again 
to a range between 103 4 and 100 degrees, and with 
the rise of temperature there developed a widespread 
Inflammation and induration of the entire dorsal tur 
face of the trunk beginning above over the lower 
cervical vertebra: and gradually extending down¬ 
ward November 17 there was noted a painful 
swelling over the left ninth tenth and eleventh ribs 
and red streaks running downward and forward 
toward the left groin, with widespread application 
of warm wet dressing* the Inflammation gradually 
became lea* marked and by November 24, the end 
of the fifth week, the temperature had reached a 
normal level 

During the sixth week the temperature again be 
gin to rise and as it did so signs of an abscess just 
inferior to the medial end of the right clavicle ap¬ 
peared This was opened at noon, December a and 
the are* of fluctuation found filled with htemolyxed 
blood This material when cultured also showed a 
pure growth o! a long chained hemolytic strep¬ 
tococcus Because of a persistent tendency toward 
oaring after morion the loosed area was packed 
rather tighth with gauze, but It continued to bleed 
thronghoat the course of the afternoon and evening 
At ten In the evening the patient was again taken to 
the operating room a small bleeding vea*el In the 
will of the cavity ligated and pressure maintained 
over the incised area until every evidence of oozing 
had disappeared. Two dais later because hi* red 
cell count had dropped to 4,200 000 and bis hemo¬ 


globin to 75 per cent he was given a transfusion oi 
450 cubic centimeters of dtinted blood 

Following transfusion the patient's condition im 
proved very definitely and the temperature dropped 
to a level of 99 4 to 98 a degrees only to nse again 
by December 17 to too 6 de g rees as a definite swell 
mg began to appear over the an tenor aspect of the 
sternum A few days later this swelling disappeared 
a* the accumulated pas ruptured into the area 
previously drained by the infradavicular incision, 
and the temperature again receded Such a train of 
event* occurred five time* subsequently with local 
ization of infection In a pocket posterior to the 
original axflluy absceu January 15 lower down on 
the cheat wall January 30 ovet the medial end of the 
da vide February »a over the an tenor aspect of the 
right shoulder March 4 and in the middle portion of 
the supraclavicular region March *4 A* each local 
tied area was drained ftwo accumulations were al 
lowed to rupture spontaneously) the patient s 
temperature receded and hi* general condition 
unproved 

He was dismissed from the hospital April 31 ex 
actly 6 months after hi* admission, with all the 
drainage wound* healed and after hi* temperature 
had remained normal for 17 day*. 

Case 7 F C Pa*savant Memorial Hospital 
773S September 4-October 1 igji 

This patient, an engineer of 3 < > ears on Monday 
August 14 sustained* cut of the left thenar eminence 
from broken porcelain He went to a physician im 
mediately who deanaed the wound and sutured it 
W ithin 34 hours the thenar area was red and tender 
and red streaks appeared extending upward over the 
volar surface of the forearm The suture* were ira 
mediately removed from the wound and some thin 
bloody discharge was evacuated A dressing satu 
rated with mercurochrome solution was applied 

When I first saw the patient 7 days after the injury 
he waa in bed at hi* borne and looked DL Hi* 
temperature was 103 degrees. The swelling about 
the site of injury had diminished and there was 
little discharge from the open wound The forearm 
and arm showed no evidence of active inflammation, 
but in the axilla underneath markedly indurated 
skin and subcutaneous tissue was a firm tender mass 
about the me of a baseball The patient who had 
been going to the doctor • office each day for dress¬ 
ings, was pat to bed and a large warm wet dressing 
was applied over the entire axfllafy area. September 
4, ri days after the injury he was admitted to the 
hospital On admission his temperature was 100.8 
degrees, his pulse S 3 hti leucocyte count 10,600 
The axillary mass had become a little larger the skin 
over it had become red and Inflamed and there was a 
dehnite sense of fluctuation over it* central portion. 

Tm-foUowing morning under ethylene anesthesia 
the abscess was opened and a considerable amount of 
thick green pua was evacuated Cultures of this pu* 
after 48 boor* showed a pure growth of a non 
hxmolytic streptococcus Twenty four hours after 
operation the patient s temperature had dropped to 
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normal and remained normal for 36 hours Septeoi 
ber 7 a day* after memo a ol the uffiarr abscess, it 
>it erident that some pus had accumulated at the 
site of the injury m the palm Thu waa opened 
through a small memon m tbe Line of the original 
injury Shortly afterward the patient a temperature 
began to nae and m 14 hours had reached 104 1 de¬ 
gree* At the tame tune redoes* and tenderoesa 
appeared over tbe line of tbe brachial vessel* over 
the medial aspect of the arm For 48 hours the 
patient ■ temperature fluctuated between 08 and 
103 1 degree* and be felt and looked very ill At tbe 
end of that period the temperature receded, and 
September 11 again reached normal and remained at 
a level of 98 to 99 de grees for 6 days During thu 
time the inflammatory reaction disappeared entirely 
from the hand and almost completely from tbe 
axilla, but the redneaa and inflammatory reaction 
over the medial aspect of tbe upper arm continued 
In spite of the persistent application of a arm mout 
dressings September 17 the temperature liegan to 
nae again ana as \t did 10 evidence of subcutaneous 
abscess formation appeared oyer the middle of tbe 
arm in tbe line of the brachial veaaels September 10 
the atm at this ute broke down and thick vefiom pm 
was discharged from the ope n i n g September 11 
under ethylene anasthesia tbe infected area was 
opened more widdv Tbe same afternoon tbe 
temperature, which had remained at a level of 100 to 
101 4 degrees for 4 da vs, again dropped to normal, 
and remained normal until the patient was dismtaaea 
from the hospital q day a later At this time there w aa 
only a small amount of thin aeroporulent discharge 
from the open wound on tbe medial aspect of tie 
arm, but some destruction of skin and subcutaneous 
tissue had taken place and at the edge of the denuded 
area the akin was undermined and indurated The 
king and narrow open wound showed little tendency 
to heal and it waa more thin i months afteT tbe 
patient kft the hospital before the raw surface waa 
completely covered with epithelium and healing 
complete 

This group of 5 case* includes 2 of the most 
difficult cases, with the exception of the fatal 
case*, in the entire senes and the case (No 6) 
’in which the question ol recovery or ol a fa 
tal outcome remained for the longest tune In 
doubt 

One important element m the seriousness 
of these cases lies in the fact that the infection 
has broken down the main line of defense— 
the axillary lymph glands, and if by any mis¬ 
chance m incising an abscess one breaks 
through the limiting wall of leucocytes and 
fibroblasts the liberated infectious material 
finds ready access into the open lymphatics 
that lead directly mto the systemic arcuia 
tion 


The group as a whole helps to emphasize 
again tbe fact so often stressed by others, that 
simply incising an abscess due to a hmmolytk 
streptococcic infection can cause a recrudes- 
ence of symptoms and a severe generalued 
reaction and that it is tbe part of wisdom to 
limi t one s surgical procedures to the very 
minimum—a sample incision without retrac 
Don without »tret dung of the wound edges 
and without digital exploration of the absem 
cavity In Case 6 we finally permitted the 
abscesses to rupture spontaneously and felt 
that in so doing we were giving the patient the 
greatest measure of safety 


GBOTJF 3 SfXDlTSY WITH LATE ABSCESS 
IOUIATION 

Cast 8 C H St Luke ■ Hospital *38935 
June *-i8 1930 

This patient a physician of 51 yewra sustained an 
mturv of the volar surface of the distal phalam of 
the ngbt index finger Saturday May 31 1930 Just 
after exploring an empyema cavity with the right 
index finger he turned toward the Instrument table 
and • truck tbe gloved finger Up covered with pcs, 
against a atenle hypodermic needle attached to a 
*yringe projecting over tbe side of the instrument 
table He continued with the operation and paid no 
further attention to the injury Tbe next oay the 
finger became painful and tender to the touch and 
be aaa conscious of throbbing pain when he held the 
hand in a dependent pom bon 

I saw him first Monday morning, 41 hours after 
the inuirv The distal phalanx waa moderately 
swollen, and very aenaitiTe to Light touch but it was 
not tense aa a the distal phalanx with the typical 
infection of the anterior closed space At the center 
of the volar surface could be seen a tiny discolored 
point at tbe site of the puncture wound 

I urged him to enter the hospital Immediately and 
have a Urge warm wet dressing applied to tbe entire 
upper extremity By the time he reached tbe hospi¬ 
tal approximately s boor* later red streaks hid 
appeared on the volar surface ol the lorearm and 
extended upward to the elbow At that time bn 
temperature waa qS 6 degrees, hU pulse 8S, bts 
leucocyte coant 15 joo 

A large warm a et sterile dressing was immediately 
applied to tbe entire extremity an electric baker 
maced over It, tod administration of fluid* begun 
During the next 4 days the swelling of the fing* r 
rradusflr increased, and alowly extended to tbe 
hand The patient 1 traijaerature fluctuated be¬ 
tween 00 and 101 8 degrees but for tbe moat part 
remained dose to 101 d egrees (Fig j) The leuco¬ 
cyte count *I*o fluctuated from day to day (Fig 3) 
As th* infection extended upward (Fig 4I tbe symp¬ 
toms of toxic abaorptkm became more pronounced 
and tbe patient compdomed of persistent and intense 
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pain cf web a degree that hypodermics of H Stun of 
morphine give relief only (or a hour*. At times be 
would become irrational and t hink , that he was at 
work in. the operating room 

June 6 4 day* after admission to the hospital It 
was evident that the index finger was definiteh en 
larged aa compared with the otheri It was held in 
aemiflenon but no etpedal tenderness could be 
ebdted b> gentle pressure over the tendon sheath 
The epitrochJear and axillary glands had become 
definitely enlarged A culture of the pus recovered 
from the empyema cavity u a* reported aa showing a 
pure growth of a haemolytic streptococcus. 

Tbe following day June 7 the swelling of the tn 
tire index finger was definiteh and mflrkedh in 
creased Under nitron* oxide anxsthesi* the finger 
was opened bv a lateral (radial) indakm extending 
from the middle of the diatal phalanx to the level of 
the metacarpophalangeal Wnt Tbm milky pua 
filled both the subcutaneous tissues and the tendon 
•heath w other words, the Infectious process in 
volved not only the tendon sheath but all the tisanes 
of the finger including the 10ft tissues of the distal 
phalanx Since gentle preaaure over the thenar apace 
caused an escape of put from the proximal end 01 the 
Indsion in the hnger the thenar space was opened 
through an maston on the dorsal surface of the hand 
at tht radial aide of the second metacarpal bone 
Cultural of the pu* subsequent^ showed a heavy 
growth of Streptococcus biraolvticus and a scant 
growth of Bacillus pvocyaneus 

Following in aimn and drainage the patient a 
condition gradually improved Two day* after 
operation a dusk) red area of gangrene of the sub¬ 
cutaneous tissue* at each aide of the incision over 
the diatal half of the finger became apparent and 
eventual!) went on to a considerable lota of *ub- 
cutaneoos tissue 

The hand waa dresaed daily with every care to 
maintain asepsis bo at to preserve If posalide the 
flexor tendons They were still intact put exposed 
in the depth of the wound when the patient left the 
hospital June 18 The aarae careful treatment with 
dmiiing* saturated with Dakia • solution, was con 
unued at the patient 1 home but In spite of it the 
tendons became necrotic and the digital portions of 
the flexor tendons had to be removed from the 
finger Healing of the finger was complete August 
IS a'i months after the original Injury 

Case 0 C D Cook Count) Hospital 1377486 
if arch t$- April t 1933 

This patient a laborer of 41 ) ears * days before 
admission to the hospital stuck himself with a needle 
over the middle of the palmar surface of the middle 
phalanx of the right index finger Tht next daj be 
cause of pain and swelling be scraped It with a rator 
blade Twenty four hours later he was admitted 
to the hoapltal with a temperature of xoj degrees 
and a pulse of in The entire right hand and fore¬ 
arm mere swollen and Inflamed red streaks mere 
present along the medial side of the arm. The 
epitrochlear glands more enlarged and tender 


Immediately after admission a massive warm wet 
dressng m applied to the entire right upper ex 
tieralty and continuous heat applied over ft- With 
continued warm wet dressing* complete bed rest, 
and a forced fluid intake the symptoms of infection 
gradually subsided- March 35 1 week, after ad 
mission to the hospital a large blister which had 
formed over the palm between the base of the Index 
finger and thumb ruptured spontaneously and about 
an ounce of thin yellow pus waJ discharged There¬ 
after the patient t temperature receded to norma) 
and he was diamlseed from the hospital April 3 rith 
a alight seropunilent discharge stfli present from the 
palmar wound at the ba*e 01 the index finger 

Subsequently April 37, because the wound dis¬ 
charge continued and the index finger remained atifi 
in extension be was readmitted to the hospital the 
incision made along the radial side of the Index finger 
reopened and the soft ccdem stons and tend necrotic 
flexor tendons removed from within the tendon 
sheath Healing followed without further com 
plications 

Case 10 M. E Nurses Infirmary Cook Countv 
School of Nursing December 3 1933'January 34 
1933 February a8-March 16 1933 

This patient, a nurse of 30 year*. reported to Dr 
Paul Rhoads on the morning of December 3 with 
swelling and throbbing pain In the left thumb and 
hand The day before she hist noticed slight pain 
in the left thumb, during the night the pain became 
intense and throbbing and bv morning there was 
definite swelling involving the thumb and thenar 
area She could recall no definite injury Involving 
the thumb 

On admission to the hospital her temperature was 
100 j degrees ber pulse gi. The palmar surface of 
the left thumb and thenar eminence was swollen 
red and tender The patient was put to bed a large 
warm wet dressing was applied to the left upper 
extremity and fluid given la maximum amount* 
During the next 7 days her temperature ranged be¬ 
tween q 3 and ioj degrees her pulse between 80 and 
130 The area of inflammation and swelling gradu 
aBy extended upward (Fig 5) and was more pro¬ 
nounced on the radial side of the hand and forearm 
December 11 and 13 particular^ she complained of 
tension and drawing in the hand and forearm she 
said It felt as though the hand would burst. Any 
movement of the thumb or wrist caised exquisite 
in December 14 the patient seemed better the 
nd and forearm were leas painful and movement 
of the thumb caused less pain, December 15 q small 
area of localized redness and fluctuation began to 
tppear at about the center of the rtdW half and 
lower half of the volar surface of the forearm The 
following day this area of redness and fluctuation 
was more definite and more extensive 

On the afternoon of December 16, under nitrous 
oxide anxatheaf* an Incision was made on the radial 
6lde of the forearm just volar to the subcutaneous 
border of the radius. When the fftsdal attachment 
of the flexor carpi radial!* uas divided the radial 
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bar*! coaid be teen bulging Into tic wound When 
It tt»» opened about 4 or 5 ounce* o! green pc* were 
evacuated from both the radial bona and the com¬ 
mon flexor abeath The sheath of the long flexor 
tendon of the thumb was then opened In the palm 
and the same type of green poa found The never 
tendon of the thumb was bright and ahlnlng 
Culture* of the pu* from both forearm and hand 
subsequent!! shoved a pure growth of a hrmoljbc 
streptococcus 

1 nrreafter improvement waa definite and pco- 
gresane but complicated bv the dcvdcgiracnt of two 
other condition* 

December 14 the patient waa tip out of bed for 15 
mlnutea for tbe first time Decrmber 15 at j 30 a m 
ahe suddenly fdt a aharp vise dike pam lo the left 
arm, shoulder and left axle of the cheat, including 
tbe cardiac area Associated with it ahe had 
difficulty in breathing Tbe duration of the attach 
waa about a half hour There m do cough or 
expectoration ataodated with It but a alight rue in 
temperature to 916 decreet and an merraae m 
pub* rat* to I JO Physical finding* acre entirely 
normal She had never had a similar attack before 

December 16 she complained of pain in the felt 
lower cheat and lumbar region, a pain different from 
that present tbe day before and similar to pain ah* 
had experienced on prevuxii occasion* Throughout 
tbe nett day the complained of permtent pain on 
attempting to void and it goo pm passed some 
blood data and urinary gravel 

January j the had an attack of nausea and \ertiro 
associated with a auhnormal temperature, a add 
dammv skin and a rapid irregular pulae This attack 
lasted about 3 hours January 4 ahe bad another 
attack of pain m the left kidney region Thereafter 
ahe gradually gained in appetite and strength and 
was dismlned from the infirmary January 14 with 
the drainage incision* in the hand and forearm 
alrnoat healed 

February 18 ahe was readmitted lo the Nurse* 
Infirmary com pla ining of severe pain over the per 
cordnim tachycardia and palpitation, shortness of 
breath and daily fever from 99 to 90 6 degrees She 
Stated that following the initial attack of anginal 
pain December 15 she had not had any somlir 
severe pains ontD the preceding day but that ahe 
had had a constant alight pain 10 tbe chest, and 
tachycardia and palpitation on tbe slightest exertion 
\i 8 00 p m tbe dav before admission ahe waa sud¬ 
denly seized with s vae Uks pain over th* center of 
the cheat which radiated across the precordlnm and 
down the left arm to the wrist This continued for 
several minutes and waa accompanied by marked 
dyspnera and a feeling of fear that ahe axild not 
bre*tb* again After a few moments the aharp pain 
disappeared, but waa followed by lea* Intense pain 
which persisted These symptom* with a sight 
dally nae In tempera tore, persisted daring the 16 
diy* 0/ the patient ■* itay in the bcwpItaL At the end 
of that time she waa ordered to return to her home 
for a prolonged period of rest 


Cask ir 3 D P Pas a rant Memorial Hospital, 
1619* December 7 30 193* 

This patient a woman of 59 >ear*, sustained a 
slight penetrating wound from a chicken bone mer 
the xxdar surface of the interphaUngeal Joint of the 
right thumb Sunday morning, December 3 Th* 
wound bled freely it waa only washed with water at 
thh time The same afternoon tbe patient began to 
have pain, which increased In intensity and became 
throbbing by evening During tbe night ahe aiept 
verv poorly and had several chill* Monday mom- 
lug her temperature waa ioj degree* Swelling of Lbc 
thumb, which bad begun Sunday evening had ex 
tended to tbe hand On tbe advice of a physician 
hot anUnh!o*i*tino waa applied to tbe hand, but 
without bdpful effect 

Tuesday December j tbe awelling begin to o 
tend up th* forearm and red streak* appeared 
extending as far as the dbow About jj?o a m- 
Wedne*da\ rooming because ot the Intone pain, 
her physician inserted a needle into tbe soft tissue* 
put proximal to the aeb between the Index and 
middle fingers and between the middle and ring 
fingers, and attempted unaucceaa/ufly to aspirate 
pa* 

On Thursday morning December 7 when I first 
saw her ahe waa Irrational and moaning with pain 
Her face waa hot and flushed, her temperature 101 
degree*, her puhe 100 The entire hand and forearm 
wer* tense, inflamed, and swollen Red fine* of 
lymphatic Inroliement extended upward along the 
medial surface of the arm 

She as* admitted to the hospital at 11.00 a m_, a 
masaive warm wet stride drawing Immediately ap¬ 
plied to the entire upper extremity and an electric 
baker placrd over the whole upper extremity On 
ad mission ber temperature waa 101 degrees, her 
pulse 100 her leucocyte count 13 *50 During the 
first *4 hour* in the hospital she received 5140 cube 
centimeters of fluid orally and by proctodyris, and 
at no time during her stay of *4 days did the fluid 
intake fall bekrw *900 cubic centimeter* during a 14 
hour period 

Tbe eve nin g after her admission to tbe hospital 
Decembers ber temperature dropped to normal and 
although the swelling and tension in tbe upper ex 
tremity gradually receded, sever* pain, particularly 
it mght, remained a dial rearing symptom and 
necessitated the use of codeine ana aspirin in order 
to aocure reat 

December 11 the continuous warm wet dressing 
waa discontinued and instead the hand waa soaked 
twic* daily for 13 minutes in a warm sterile hath, 
and after each soaking dried out under ths electric 
baker During the next 10 day* the patient's con¬ 
dition gradaaBy unproved, her temper*turn rent* toed 
at or below Dormal the greater part of the time and 
only on two afternoon* ro*e above 99 degree* once 
to 00 6 degree*, once to 09 4 degree* The swelling 
ot the hand and forearm, however did not complete 
iy disappear- It seemed to change from dm« to time 
and not to recede steadily 
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December xr the lower part of the forearm just 
above the wnst was deflnilelj more swollen and pain 
lul than it had been The afternoon temperature 
which had been 99 decrees the da> before rose to 
ioo 6 degree# The white cell count which on 4 
examination* had fluctuated between ir 7SO aiid 
14 800 reuse to 18 000 December *i f the awelbng 
and redness jbovr the wmt were still more marked 
The follow inf morning under nitrous oxide ananthe- 
sia and through a Woodies* field, the radial buraa waa 
opened through a lateral mason just volar to the 
lower end of the ridiu* Thick green pus m con¬ 
siderable amount was evacuated from the radial 
buraa and the retroflexor apace above the wrist 
(Fig 6) A second fndsfon was made over the 
sheath of the flexor longu* pod las to the palm and a 
small amount of similar pua was released Culture 
of the pus subsequently showed a heavy growth of 
Streptococcus viridan# in pure culture 

Recovery thereafter waa rapid and uneventful 
The temperature dropped to normal at noon 
December 34 and only once thereafter waa recorded 
at above normal The white cell count dropped from 
18 000 to 8 750 on December 34. The continuous 
warm wet dressing*, which had been reapplied 
December ja were discontinued December 17 and 
the patient dismissed from the hospital December 30 
with the operative wounds healing and with very 
little wound secretion She returned to the hospital 
for drmings every' second day for a few Utnes and 
subsequently at longer intervals until the operative 
morions were completely healed January 15 1034 

Throughout her stay in the hospital every' effort 
was made to maintain the function of the hand b> 
keeping it in the position of function while It was en 
veloped in a massive wet dressing and by keeping up 
movement 0/ the fingers and wn*t during the free 
intervals after the continuous wet dressing was dis¬ 
continued When she left the hospital she could 
dose the fingers Into the palm falrfi well, and turns 
the tip of each finger to the thumb- The range of 
movement Februan *t 3 months after operation la 
shown In Figure 7 

Case is S J Cook County Hospital 1417343 
February 37-March 34. t 934 

This patient a colored man of io years, sustained 
two small deep knife wounds of the right palm and 
a number of lacerations of the forehead and face 
Saturday night February 14 He was admitted to 
the hospital shortly afterward, and the wounds 
cleansed and sutured he was dlamUaed from the 
hospital the following day Tuesday evening 
February 37 he waa readmitted to tee hospital 
because of pain swelling and evidence of spreading 
Infection ui the right hand and forearm The sutures 
acre Immediately removed from the hand and a 
warm net dressing applied to the entire right upper 
cstremlt) 

When I first saw him a day* later with Dr Earie 
Greene the patient «as obviously very HI The en 
tire hand and forearm nere swollen tense sod hot 
Although hi* skin was very black two duskj red 



Ftg 1 Case 5. Extensive desqoamauoa following a 
feccrxiued, mscukpapolsr erythematous eruption sub 
sequent to a slight injury of the left thamb (aj sad a 
severe spreading infectroo 

bands of lymphatic Involvement could be dearly 
seen extending upward along the volar aspect of the 
forearm and tie medial aspect of the arm as high as 
the axilla- The treatment which had been instituted 
on his readmurion to the hospital wns faithfull} 
continued, and fluids given In maximum amounts 
March 9 evidence of a locaiudng infection on the 
radial side of the loner half of the forearm began to 
appear Conservative treatment, however was con 
tinued until March 13 when it was quite certain that 
a definite abscess had developed This was opened 
under nitrous ojdde anesthesia by an Incision along 
the radial side of the forearm just volar to the sub¬ 
cutaneous surface erf the radius, and by a second 
incision through the palmar akin and fascia at the 
mte of the larger original wound a half Inch to the 
radial side of the midline of the palm and one inch 
distal to the wrist joint Thick gray pus waa 
evacuated from the absceas in the retro flexor space, 
■which extended ulnarward to the mid vertical line of 
the forearm and upward 3!$ inches from the wrist 
and, through the second Incision from underneath 
the palmar fascia. (It was obviously from Infection 
Introduced underneath the palmar fascia through 
the wound dotal to the wnst joint that the acute 
spreading infection had developed.) 

Culture* made from the pus subsequently showed 
a pure growth of a h*moIyt& streptococcal. 

Following Indsion and drainage healing took place 
rather rapidly By continually urging the patient to 
keep ms hand in a petition of supination and by 
beginning movement of the fingers soon after Inaswri 
of the abscess a fair degree of raobOisatkm of the 
fingers and wrist had been attained when the patient 
was dismissed from the hospital March 34 with the 
drainage wound* granulating and with little wound 
discharge remaining The function of the fingers and 
hand May 1 3** months after the initial iojun Is 
shown In Figure 8. 

Cass 13 A R Fassavant Memorial Hospital 
16053 November 33-December 9 1933 
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'On* patient, a housewife of 40 years, on Saturday 
November 4, while cutting carrot* sustained a cut, to 
slight that u did not Meed, 00 tbe voUr surface of 
the right thnmb at the level of the mterphalangeal 
joint On the following Monday or Tuesday it be¬ 
came painful She applied iodine to tbe thumb and 
began soaking tbe band in hot bone aolntion The 
swelling lDrreaaed rapidly involving particularly the 
thnmb and thenar area the in del and middle fingers 
abo liecame a tiff and painful 

Saturday a aeefc after tbe initial injury abc firat 
comuited a pin aiciau, a ho advised bafpilalnation 
She »u admitted to the South Haven (Michigan) 
Hospital the tame day and j day* later the \olar 
and doraal surfaces of the thumb were mated under 
ether amestbesu 

) Two weeks later November 15, ahe was admitted 
to Passavant Memorial Hospital where I saw her (or 
the firat tune On irimLvm per temperature was 
100 degree*, her pula* 114, her leucocyte count 
11 joo Tbe unne iu heavy with albumin and 
cam, and con lamed from j to 8 red blood cefla and 
from 30 to t» pua ceQa in each high power field 
Tbe hand and forearm were markedly swollen and 
inflamed (F)g 6) Thick pci waa draining profusely 
from the incision over the volar aurface of the thenar 
eminence (Tif 9, a) Tbe hand waa held fired in a 
poution of pro nation and volar flexion at tbe wnat 
the finger* acre flexed into the palm 

Under rntroua oxide amettheua and threwgh a 
bloodleaa field an incision waa made fim over tha 
ulnar bur*a In tha palm to make certain whether tbe 
Infectious proctas had extended distalward along 
the ulnar bursa from the forearm mto tbe hand 
(Fig 9, c) At thu point tbe tuScxsUoaxa t&soes 
were not erdematew* and the normal appearing 
fierce tendon* of the little finger could be seen 
ihlnlng through tha tendon sheath The ahe*th waa 
not opened A aecond mcmori waa made above the 
amt hot volar to the subcutaneous margin of the 
ill tt* (Fig, a, d) and a large amount of thick pua 
evacuated from tbe retroflexor apace On gentle 
palpatkm tha cavity waa found to extend acrua* to 


tha radial border of tbe forearm (Fig 9, e) and up¬ 
ward to the middle of the forearm Tbe Incision 
ahich had been previously made over tbe tolar mr 
face of tbe thnmb aaa enlarged to aa to dram ade 
quatd) the abcath of tbe flexor pollias longus m tbe 
palm (Fig 9 c) and expose tbe fragmented and aemi- 
nccrotie flexor tendon Large a arm wet dre*«ingi 
were applied aa high aa the stxmldeT and andectrrc 
baker placed over tbe extrtmitv 

Culture* 0 1 the pua obtained from tbe retroflexor 
apace in tbe forearm subsequently ahowed a heavy 
mixed growth of hamoJytic streptococcus and 
UaciDua pyocyaneua, and a few colonic* of Staph) lo- 
coccua aarcus 

Following operation the patient Improved alowh 
but steadily November 19, 4 day* aner operation, 
intermittent soaking of the hand and forearm in a 
at exile bath waa aubatitu ted for the con timttma wans 
wet dreadDg and 10 the intervale tba hand laid on a 
light aluminum aphnt designed to bring It Into dorsal 
flmdoo at the wrt*t ana permit movement and 
particularly rrtcanon of the finger* December 1 
the albumin and red cefla had disappeared from the 
unne and tbe leucocyte coant chopped to 9100 
December 3 her temperature for the fim time cbd not 
nae above 09 degreea She waa cflamtned from the 
hospital December 9 with the drainage wound ou tbe 
ulnar ode of tbe forearm red and granulating, but 
with considerable discharge still present from the 
masioo over the flexor tendon of the thnmb The 
latter diminished rather rapidly after the remains 
of tbe necrotic flexor tcodon were lifted from the 
wound 

Following her dismissal from the hospital every 
effort waa mad# gradually to increase the move¬ 
ments of th* fingers, which were almost fixed In 
flexion wban ahe was admitted to the hospital, aid 
to overcome the tendency to maintain tba band In 
pro nark® and volar flexion at the mat joint Tha 
progress attained in these respects la Indicated In the 
photographs obtained February 10 (Fig 10) 

Cur 14. J R Pajeevant Memorial Hospital 
13364 April x-iS 1933 
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Fig 3 Cttt 8 Graph lowing T»ri«twe fa feococjrte count during iti|e of acute infection. 


This patient, an iceman of 35 year*, sustained a 
cut over the palmar surface of tie interphalangeal 
joint of the left thumb from a piece of tin projecting 
from an ice box on Frida) morning, Marti 31 On 
awakening at 5 30 tie next morning he noticed pain 
and tenderaeas and alight ra-elling over tie fulmar 
aspect of the thumb These symptoms increased 
dunngthedty At3500pm. hewa**eot toaphyil 
dan, who froze the thumb with ethyl chloride and 
Incised St. Within a few moments the patient was 
seized with a chill and complained of feeing vtrv 01 
He was immediately put in a cab and brought to the 
hospital. 

When I first saw him at the hospital at 4 15 n m. 
his temperature was 103 8 degrees, his pulse 96 he 
was stiu trembling and complaining of feeling cold 
The left thumb was bleeding at the rite of the palmar 
incision in the distal phalanx. The entire thumb was 
dusky and moderately swollen. A broad red band 
could be seen extending upward along the middle of 
the volar surface of the forearm turning posteriorly 
over the medial aspect of the elbow A large warm 
wet dressing was immediately applied to the entire 
upper extremity and forced administrations of tfafds 
begun. 

During the next 4 days the patient a temperature 
fluctuate between 100 and 104 6 degrees his pulse 
between 80 and no He complained bitterly of the 
persistent pain, and was constantly drenched In 
perspiration. His leucocyte count on admUrion was 
18 aoo April 4 it bad dropped to 9100. On April 4 
the tension and tenderness over the entire palm the 
erquisitt pain produced by even slight passive ex 
tension of the sctniilexed fingers, the numbness of 
the finger tips, the tension and tenderness oyer the 
wrist joint and the tense brawn) swelling of the 
volar surface of the forearm pointed toward the ex 
tension of Infection upward along the radial and into 
the ulnar bursa (Fig, 1 r) »nd possibly already 
rupturing from the bursa; Into the retroflexor space 
above the wrist The persistent presence, however 
of a band of rednesa, an Inch in width, extendin g up¬ 
ward over the medial aspect of the arm the obvious 
prostration of the patient and the sharp drop fa the 
leucoc) te count made us very apprehensive that any 


operative procedure would be followed by a severe 
reaction and a rapidly developing and probably fatal 
aeptiaemia. 

Conservative treatment was therefore continued 
April 5 the temperature fell a little lower, and s day* 
later dropped below 100 degrees for the first time. 
April 6 the hand and forearm were both less tense 
and the red band over the medial aspect of the arm 
had disappeared. April 10 although the upper two- 
thlrdi of the forearm were still swollen the tense 
brawny induration had been replaced by a rather 
soft oed em a. April ir the leucocyte count had risen 
to is 300 and the lower third of the forearm was be¬ 
ginning to show a alight bulgingswellingas coxnpxrcd 
with the upper two-thirds, fly this time, because of 
the constant application of the warm moist dress¬ 
ings considerable maceration and superficial nec 
rosla had taken place, particularly over the volar 
and dorsal aspects of the wrist (Rg. is) 

April 13 under nitrous oxide anesthesia the band 
and forearm were indsed The four typical incisions 
for drainage of the ulnar bum in the palm, of the 



faflauuMtoty reaction nJid bi*<± are* rite of 
abvata formation 
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Fig < Wt Ct»e i? DMgraiaJioaiaxwtrcftafiryand 
extewksi of infrctnoo Stippled trr* indicate* extent of 
mter»o inflammatory reaction idW black ares, site of 
abseesa formation 

Hf 6 Cam* i and tj DiasTam ahoain* site* of 
m)ory and extension of infection btq^ded area indicate* 
etieat of inf m— lnrtararnatory reaction sobd black area, 
ate of ahactas fonaat** 

fkrxor tendon sheath of tbe little finder of the retro- 
flexor space above the wnst and of tbe tendon sheath 
of tbe fiew pcfixi* longua in tbe palm wera nude 
Pu» was evacuated through each inarion Culture* 
of tbe pm obtained from tie ulnar bum In the palm 
(tie first apace Indeed) subsequently abowed a pure 
growth of a non-haemolytic streptococcus 


Vi# 


Fix 7 Ca«e i Degrea of fur^two preaent it wreka 
after injury and 9 wttka after loctucc and di-mug* of 
tendon *be*th of flew poflica loefua in tbe pakn, and 
of racbtl bum and fTtrorVw apaca in (he forearm 

Following operation tbe patient unproved rather 
rapidly From April ijto i&,thedayofbEa ifismissil 
from the boapital, hia temperature ranged from p* 1 
to 100 degree* and readied the latter level only ooce 
during the 4 days. April i* he mas transferred to 
another boapital ao that be might be under the direct 
care of hu company doctor 

The condition of hts hand 6 aeek* and <j mootha 
after operation u shown in Figures 13 and 14 
C'AJr J5 S r Paasa\ant Memorial Hospital, 
63*0 Aprils* May 19 193 r 
Ttda patient, a butcher of 43 year*, accidentally 
scratched the volar surfaoo of hi* left thumb while at 
work Monday April jo Uo paid no attention to tbe 
injury and continued with hu work. Intbeevenm* 
tbe thumb felt stiff and painful but no treatment 
a as Instituted. Ha continued work for the next 3 
days, but bv the evening of April J3 tbe entire band 
and wnat had become swollen, red, and painful la 
■pile of increasing svraptoms ot inflammation and of 
upward extension of the Infection be refaaed to enter 
tb* boepitai until tbe afternoon of April J* At that 
time hjj temperature aas icu 1 deyreca, hts pulse 
104 The entire left hand, wrist, and forearm sere 
tremendously swollen and inflamed Over the dor 
sum, particularly tbe skin was tense from tension 
and over a few small area* superficial necrosis had 
ahead) taken place Above the area of diffuse red¬ 
ness, red streaks of lymphatic extension could bn 
seen extending upward above the elbow 

Uith constant application of large sir® ad 
dread op to the entire upper extremity the process 
gradually subsided and then receded in a step hk* 
docent Br May 9 it aas obvious that a Iocs)ired 
tbacesa formed over the dorsum of the roeta 
carpus, and a small Lndsion was made under nitrous 
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bed. 


Fig I Case n Degree of function present 13 weeks after injury and n week* 
after i nctakiB and drainage of rctrofasotl space in tbe pajxn and of radial tnm and 
retrodexor ajwee in the fcarum 

oxide anesthesia over the donum of the second under the «ldn over the metacarpus (Fig 15) ThU 
metacarpal. wu drained under nitrous onde krueatheila by a 

Culture* of the thin mi* evacuated subsecjuently single iodsion over the center of the fluctuating area 
*howed a pare culture ot a hannolytic streptococci* A considerable quantity of pus u~** evacuated 
W arm -wet dreamt its were continued for another 7 Smears of the pus showed Urge number* of strepto- 
dava then Intermittent soaking and dry dreasings coed and dimen of *taphyk>cocci. Culture* of the 
were substituted for the continuous wet dresamg pus subsequently showed both the streptococcus and 
and movement of the finger* begun When the staphylococcus to be hemolytic, 
patient wai <b*miued from the hospital May K) the Warm wet dressings were reapplied to the hand 
drainage wound wa* almost beaded and he was and forearm and continued for 4 day* Intermittent 
moving his finger* fairly well *o*fcfnr* followed by dry dressing*, were then sub- 

Ca*e 16 HB C00V County Hospital 1271431 stituted for the connntious warm wet drewings and 
February 17-March 1 1932 the wound discharge wa* very markedly diminished 

This patient, a laborer of S4 years, sustained a when the patient was dismissed to the out patient 
superficial laceration over the dorsum of the middle department March 1 

metacarpophalangeal joint of the right hand In a fi*t Case 17 E B Pas*avant Memorial Hospital, 
fight Monday afternoon, February 15 'Wednesday 8794 90x3 December 14, iQji-Jannary a rpjs 
morning he awoke with a severe pain in the hand Janaary fr-id 193a 

and was admitted to the hospital at a o dock the This patient, a physician of 33 years, while per 
same afternoon. forming an autopsy Sunday morning, December 13 

On admission his temperature wa* 101 degree*, sustained a alight trufe cot over the donum of the 
hi* pulse 88, and he was obviously very ill The band left little finger just distal to the proximal inter 
wa* greatly swollen the dorsal surface was dusky of phalangeal joint. He stated that the autopey was on 
a reddish do rple color Over the middle meUcarpo- the body of a patient who had died of a bone 
phalangeal joint was a small laceration from which sarcoma that as days earlier an antop*y had been 
thin pus was draining. Definite red streaks extended performed on the bod> of % patient with a virulent 
upward over the dorsum of the forearm and medial streptococcic infection and that i other autopsies 
surface of the arm No gland* could be palpated in had been performed in the interim Immediately 
the epitrochicar region or axilla. after the injury he took off hla glove and kept hit 

Massive warm wet dressings were applied im hand wet until the autopsy was completed some so 
mediately to the entire rxtremitj and continuous minute* liter He then washed the finger with 80 per 
heat maintained over them with a “light cradle “ cent alcohol solution and applied a dressing 
The routine of forced fluids and continued bed rest At 9-30 p m he first noticed pain about tne site of 
was faitbiull) carried out During the succeeding 5 Injury He held the hand for an hour under warm 
days *wciting and redness gradually extended farther running water and then applied a drnsing saturated 
proximal ward until it reached the junction of the with hexybesoranol At * .00 am. he awoke with 
upper and middle third* of the arm then it began sharp pain and a feeling of tension about the site ol 
pra dually to recede. On February 04 it was evident Injury He applied a warm boric derating and went 
that a considerable accumulation of pas had formed bad to sleep at 43» am he again awoke with pain 



jpo 


SURGERY GYNECOLOGl AND OBSTETRICS 



fix o Cue 3 Infection of tendon Lbrmtb of flexor 
poflica Wgws, of radial bona, and of rptroVTor unci of 
forearm after a shakt injury of rotu surface of tbamb 
a, b Before operatwe c, d, e Immediiteir after opera 


U» Note w c rrpkrrstory 1 nonce for examinatk* of 
afoar buna in palm, and foe diunaye of tendm 

sbeath of flexor poflicn kragus in pakn and in d iocnfoa 
for dram age of rrtroflexor apace m fore arm 


in the hand At that time be &nt noticed red streaks 
extending up the foitimi and ana His temperature 
at that tune «u 103 degree* 

I firat mw hnn at <3 00 a m Monday 11 hours 
after tbe injury \ amali amount of seropurulent 
discharge w as oosmg from the If inch cut on the dor 
mm of the lit tie finger The dorsalsurfare of tbe finger 
wu swollen, the hand w»i slightly aw ollen On the 
dorsum of the forearm were several irregular and tn 
distinct red atreaka Or er tbe middle of the medial 
aspect of the arm sere two distinct red atreaka, 
'*i inch wide and ii inch apart, extending straight 
upward to tha axilla No axillary glands could be 
palpated 

When he reached tha hospital, a half hour Later 
his temperature was ioo 6 degrees, his pulse 98 hr* 
leucocyte count 18,800 A large warn wet dressing 
was immediately applied to the entire left upper ex 
trcmitv and an electric baker placed oxer it 

During the succeeding days tha patient became 
intensely ill The rseCing and inflammation of the 
hand gradually Increased and extended upward 
above the elbow A peptic nicer which had pemems- 
!r responded wefl to muon treatment, flared up and 
give him eery acute distress December 16 the ted 
streaks had completely disappeared December 18 
the swelling and inflammation had leached to the 
junction of the lower two-thirds and the upper one 
third of the am There It remained stationary for 
a few days, and then grtdually began to rtrrdc 
December ss the redness and rsreflmgiiad practically 
disappeared from the arm, and the forearm was lews 
swollen. • sense of deep fluctuation OTtt tbe domm 
of tbe hand suggested that localisation might be 
taking pJxce. December *3 a large, thin walled 
bhster had. formed over the dorsum 0/ the meta 
csrpot When the blister was punctured considers 
ble thin gray pus escaped and a small opening could 
be seen In tbe akin over the middle of the metacarpus 


from which similar pua was escarang Culture of this 
pus subsequently showed 1 heavy growth of a 
nsemolvtic streptococcus and an occaskaul colony of 
staphylococci 

The continuous warm wet dressing which had 
been replaced by an Intermittent wet dressing for 3 
days, was reapplied but no attempt was made to 
enlarge tbe small drainage woand or to facflitats tbe 
escape of pus During the next *4 hours there was a 
profuae discharge of thin grayish purulent material 
and the opening in tbe akin Increased to a diameter 
of X Inch Tweot\ four hours later 00 Christ mss 
day the pflbent had a dull his temperature, which 
had been remaining at a level of to 100 degrees, 
roae abruptly to 103 8 degrees and his leucocyte 
count to 16.000 (Fig 16) There was no evidence 
of thrombophlebitis, out a little more swelling and 
red cess of the lower forearm with aome Incbcatioos 
of abacesa formation there A aecood opening also 
appeared diatally and to tbe ulnar side of tbe first 
opening, and in tbe meantime tbe firat had Increased 
somewhat In sire During the next *4 hours tbe tem 
posture dregjped almost as abruptly as it had men 
and reached normal at noon December stS. There 
after It did not rise above 08 8 degrees. The woand 
discharge gradually diminished, and as it did so the 
redness and swelling of the forearm receded 

January 6 the sround discharge had become aero- 
purulent and very thin. Tbe raw surface on tbe 
dorsum of tbs metacarpus bad Increased to a 
diameter of inch ana was becoming covered 
with granulation tissue (Fig 17 a) Tbe dorsum 
of tbe fingers, hand and wmt waa constantly of a 
dnslv rea color but tbe Inflammatory reaction bad 
practically disappeared from the forearm Uhen the 
patient was drammed from tbe hospital January 19 
the open wound at the site of drainage was almost 
healed 

The final result is shown in Figure 17 b, e 
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Fig lo Case 13 Degree of function present 4 months after opera bon. 


C a*i 18 M D Nurses Infirmary Cook County 
School of Nursing March a 5-May 6 19x3 
Thi* patient a nurse of si yean scratched herself 
on the dorsum of the right thumb with her kit 
thumb nail 1 day* before admission to the boapital 
The day after uw Injury the right thumb became 
tore the ume evening she noticed signs of infiamma 
tkm and a red streak extending upward along the 
dorsal aspect of the thumb She ms admitted to the 
hospital on the following day on the service of Dr 
Paul Rhoads with a temperature of 100 degree*, and 
a pnlae of 136 At that time the redness and swelling 
bad extended upward to the middle third of the fore 
arm and the patient complained of interne pain in 
the inflamed area. A large warm wet dressing waa 
immediatdv applied to the right upper extremity 
and external heal maintained over it 

During the next few day* the inflammatory process 
gradually extended proTimalvrard, and as it did ao 
the swelling of the donum of the hand became less 
indurated The patient a temperature in the mean 
time fluctuated between 98 and 103 degrees, her 
pulse between 96 and 14* and her leucocyte count 
oetween 19,000 and 13 6©o Hatch *9 under nitroua 
oxide anaesthesia three bngitudlnal incisions were 
made over the dorsum of the hand by Dr Edwin 
Miller and a considerable amount of yellow pus 
evacuated. Cultures of this pot subsequently 
showed a pure growth of a hrmolytk streptococcus 
In spite of the liberation of pus from the dorsum 
of the band the inflammatory process continued to 
extend upward March 31 a second operation was 
performed by Dr Miller and an incision is Inches 


long was made from the dorsum of the hand almost 
to the elbow Through this Incision a considerable 
amount of free pus and sloughing tissue was evacu 
ated from the doraal aspect of the forearm. 

When I saw the patient first on April 3 she was 
complaining of pain over the medial aspect of the 
arm. The soft tisaoes above the elbow were red and 
inflamed but not Indurated. Massive warm wet 
dressings were ipplied os high as the shoulder and 
conservative treatment adviied. Thereafter the in 
fia minatory process gradually subsided and no 
further extension took place. April 25 Dr Miller 
was able to excise the granulation tissue from the 
forearm wound undermine the akin edges and bring 
them together with silk sutures No reaction de¬ 
veloped after this procedure and the patient ms dii 
missed May 6 with the drainage wounds almost 
healed, but with a short rough systolic murmur at 
tbe apex which waa not present when the patient 
was admitted to the intnmary, and which Dr 
Rhoads believed had developed during the course of 
her infection. 

Following her discharge from the hospital she re- 
mained at borne until June *6 and during that period 
gained so pound* In weight On her return to duty 
the systolic apical murmur first noted May 3 was 
still present but she showed no evidence of cardiac 
embarrasament- 

Ca« 19 R.K 1340936. Cook County Hospital 
February 1718 1033 

Thi* patient, a giri of 4 years was admitted to the 
children a surgical ward with a history of psin and 
swelling of the kft forearm of 5 days duration She 
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first complained of tenderne** and pain Saoday 
night, February x* The Dert morning a doctor who 
in called noted that the child ui feverish and fret 
fuJ and that there *a« limitation of motion of the 
left upper extremity By Wednesday the forearm 
had become i*aflcn and red in aplte of the cold 
applications and the rnbbinf Tilth od of winter 
green, ai prescribed 

On a dmaaio fl February 17 the patient was fevenah 
and irritable Her temperature waa 103 > degrees, 
her pul*e zoo, her leucocyte coant 16 Soo The palm 
of toe left hand »u swollen and tense the entire 
forearm Inflamed, brawny and indurated There 
waa aortic swelling a bene the elbow A large warm 
met sterile drewnng waa applied to the entire tipper 
extremity and a 'light cradle kept oxer it con- 
tumoualj 

Totir daja later it waa obvious that liquefaction 
bad taken place and that the hrawnv indurated maaa 
had become converted into a aac of pua Through a 
3 inch incision on the medial aapect of the lower end 
of the forearm a large quantit> of thick fluid pua, 
lying superficial to the deep fauna, waa evacuated 
Culture* made from the pua subsequently showed a 
pure grow Lb of a haemolytic rtreptococcu* Follow 
mg incision rtcowy took place rapadlv and the 
patient waa diamiawed from the hospital February 1S 
with a flat granulating wound at the me of the 
drainage mason 

Although in tbia case w e had no history of an tn- 
piry of the hand aa the etiological factor for the 
rapidly spreading infection, the course of event* so 
cloaelr Simulate» that seen in a number of other cun 
that we feel justified in inducting this case with the 
group under ebaeuwon 

t ui ro JR 1*^7693 Cook County Hospital 
November 14, igyi-Febman xo, 1031 

This patient-, a workman of 18 year*, roataincd a 
penetrating wound 0/ the doreum of tne left hand 
just distal to the metacarpophalangeal joint of the 
middle huger from 1 sted nail, j6 boura before ad- 
miaaion to the ho*p*tal He paid 00 attention to the 
injurv at the time of lta occurrence but 11 boon 
later pain became to aever* that be waa amble to 
sleep and at the nmt time he noticed swelling and 
red ttreaka extending upward toward the elbow 

On admmwa to the hospital the hand was awn lien 
and ardemaUma, particularly on ita dorsal aspect K 
small puncture wound could itffl be aeen over the 
btae of the m id dle finger Numerous red hoe* were 
present over the forearm and arm ext ending upward 
to the cubital and avdlary foasr Hot *pre*d* 
were applied and anUtetanic aeram given 

When I first saw the patient 3 days later hi* 
temperature waa fluctuating between 100 and 103 
degree* hi* pttbe between no and tto Tbe entire 
left upper extremity had become awoflen, Inflamed, 
and indurated The superficial tisane* over the 
dorwam of the band and wrist were undergoing 
MCrotrs and thin ycGow pus was ooxing from tbes* 
arcaa Here and there over tbe donum of the fore¬ 
arm were large blLateia filled with thin turtjfd fluid 


The whole extremity had a daskv cyanotic tinge, 
and over tbe medial aspect of the arm were still 
pr esen t red band* Indicating the extension of the in 
fectwn along the main lymphatic tranks Tbe ap¬ 
pearance of the upper extremity at that time 11 aefl 
illustrated in the colored frontispiece (Fig 18) 

For the Dext week conservative treatment wi» 
continued the entire extremity above the wrist »ai 
kept enveloped In a Urge warm wet sterile dressing 
over tbe hand and wrist because of the maceration 
and necrosis of tbe superficial tissues, dressings 
saturated with Dakins solatlon were applied and 
changed twice In each 14 boura. Fluid was giren In 
maximum amounts and pain controlled with opiates 
From November rj to December 3 the patient ■ 
temperature ranged from 09 to 103 4 degrees the 
pulse from 83 to iso December 5 evidence of 
soften!or appeared over the domim of the forearm, 
and within 48 hours the diffuse brawny Induration 
which had extended from the arat to the axfila was 
replaced by widespread softening and fluid forma 
tion December 7 under mtrous oxide anesthesia, 
two longitudinal indxioci were made In the forearm 
and one above tbe elbow so as to secure maximum 
and dependent drainage Liquid pas literally poured 
from each mdsion it seemed as though the entire 
mass of subcutaneous tissue had been transformed 
into fluid and stringy necrotic material. At no point 
was there evidence that tbe infection involved the 
deeper tisauea or that abaccaa formation bad taken 
place underneath the deep fascia 

Thereafter recovery waa alow bat uneventful 
December si the patient ■ temperature became 
normal December S3 two Indsiom mere made in 
the forearm to secure better drainage, for In two 
areas wound discharge tended to become pocketed 
underneath the overlying akin As Invariably hap¬ 
pens with drainage in anon* made on tbe dorsum of 
the forearm, wide separation of the skin edge* it the 
site* of incrnon took pfsce and healing was delayed 
by this separation and becanse of the extensive 
necrosis of skin and superficial tissue* on the dorwrm 
of the hand and wrist which had occurred In tba 
cocrae of the first meek. 

When the patient waa dismissed from the hospital 
February 10 the granulating wounds were quite 
small Th* appearance of the hand and forearm and 
the range of movement present March 1S lOJi are 
shown in Figure ig 

Cad si if H Cook County Hospital, 1311918 
November 7-December 14, iqji 

This patient, a Mexican workman of 45 y t * r, j 
sustained a slight penetrating wound from a piece or 
wire over tbe dorsum of the mctacarpopfauangoal 
joint of the left middle finger 5 days before admission 
to the hospital Pain, redness, and swefflng of the 
dorsum of the hand appeared within is hours 

On admission to the hospital the entire hand and 
forearm were Inflamed, markedly swollen, and in¬ 
durated, the swelling had already extended above 
the elbow and over the medial surface of tbe arm 
were two distinct red bands extending to the axilla 
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Seven! large blitter* had formed over the donum 
of the hand and wnat underneath them necrosis of 
the akin had taken place, and from the open wound* 
there waa a profuse discharge of light yellow sero- 
purulent fluid 

Shortly after ad minion the entire upper ex 
trendty was mreminded with a massive warm wet 
sterile dressing and external heat waa applied over 
it with the aid of a light cradle This treatment 
■was continued for the next 5 day* fluids were given 
In aa large amounts at possible and sedativei to 
control the pain In «plte of the fact that his re 
corded temperature and pulse rate did no! me above 
xoi degrees and ro8 during this period, the patient a 
condition obviously became increasingly serious. 
During this period also, the swelling of the hand 
and forearm gradually Increased and involvement of 
the arm berime more marked. Except over the 
dorsum of the hand, where the tiiaaes had broken 
down, the swelling waa everywhere brawny in 
durated and resistant to the touch the entire upper 
extremity was tind, with a persistent cyanotic tinge 

On the fifth day after admission to the hospital a 
diffuse softening of the firm and Indurated sub¬ 
cutaneous tissue began to develop in the upper ex 
tremlty Within 48 hours the entire forearm and arm 
were literally transformed from a uniformly tense 
Indurated mass into an elongated sac of pus On the 
seventh day under nitrous oxide anaesthesia, three 
vertical Incisions were made at the most dependent 
portion of the extremity as the patient lav with his 
arm extended—one over the lower portion of the 
forearm, one over the upper and one above the 
elbow Liquid pus literally poured from each in- 
cttion the entire mass of subcutaneous tissue seemed 
to have been converted Into fluid and stringy 
necrotic material but the process did not extend 
beneath the deep fasda nor were the muscles or 
tendons exposed. 

Foliowing operation the patient s temperature 
promptly dropped to norms! the abdominal pain 
and distention which bad developed during the days 
immediately preceding the operation disappeared 
and recovery gradually took place A profuse puru 
lent discharge from the operative indstotii persisted 
for some time but gradually diminished with the aid 
of irrigation with Dakin s solution and care not to 
reinfect the open wounds 

The patient was dismissed from the hospital 
December 14 1933 exactlj r month after operation 
with the raw surfaces almost healed At that time 
the largest unhealed area and the greatest amount of 
•or tissue formation were over the dorsum of the 
hand and wrist where necrosis of the superficial 
tissues had been most marked and had taken place 
early in the course of the disease. 

Casi » E K Cook Count) Hospital 140378s 
December 15 1933-Tanuan to, 1934 

Six days before admission this patient an under 
nourished and rather frail old man of 68 jears, fell 
and Injured his right hand He was treated at the 
Green Street Shelter but swelling and Inflammation 


began soon after the injury and gradually Involved 
the forearm and arm 

On admission to the hospital on the evening of 
December 15 he was obviously very HI. his tempera 
ture was 103 6 degree* his pulse 93 The hand fore 
arm and arm were Inflamed swollen, tense, and 
indurated Over the dorsum of the thumb was s 
small Infected ulcer The epitrochlear glands were 
enlarged and tender 

The entire upper extremity was enveloped in a 
warm wet dressing and forced administration of 
fluids begun. For the next 7 days this treatment was 
maintained, although in view of the patient s age 
and general condition it seemed unlikely that he 
could overcome the widespread Infection. During 
this time he was constantly irrational and Incon¬ 
tinent, hU recorded temperature ranged between 100 
and 103 6 de g r ees , his pulse between 88 and 104 

December ji 7 days after admission, it was evi¬ 
dent that the indumted subcutaneous tiisue bad 
undergone extensive liquefaction. Under local 
anesthesia with x per cent novocain the forearm and 
arm were mated and a profuse amount of pus 
liberated Following operation hi* condition gradu 
all) improved. His temperature dropped to normal 
December jt at the same time the Lnvolantary 
urination ana defxcatlon ceased except for an occa 
monal lapse, and in spite of prasure sores which bid 
developed during the period of incontinence he was 
able to sit up in a wbed chair on January' 6 

The profuse purulent drainage from the forearm 
and arm gradually diminished with the aid of ir 
ngation with Diirn ■ solution, and later, daily 
soaking* in warm sterile aoopy water and he was 
discharged from the hospital January' ao with only a 
slight amount of serous drainage at the site of the 
operative incisions. 

This group of cases, in which the in flam 
matory process advanced very rapidly at first 
then more slowly then became stationary, 
and finally receded is of particular interest 
because it is especially m this group of cases 
that we believe the function of the hand and 
in some cases the patient’s life were saved b> 
careful nursing and careful surgical treatment 

A number of interesting facts stand out in 
connection with this third group First, that 
infections arising on the palmar surface of the 
hand and fingers are particularly serious, and 
that of the infections anting on the dorsum 
those which begin m the middle finger spread 
upward most rapidly These dlmc&l observa 
tlons are in accordance with two facts pointed 
out by Poiner and Cun£o and frequently 
emphasixed by Kanavel that the collecting 
lymphatics of the hand and forearm pass from 
the volar to the dorsal surface and then extend 
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pronmalward (Fig 19) and second that 
while the co Beet mg lymphatics from the 
ulnar ride of the hand drain into the epitroch 
lear glands, and those from the radial ode of 
the hand into the adllarj glands, the lym 
phatic vessels from the middle of the hand 
tend to pais b\ epitrochlear and aullai} 
glands and drain into the supraclavicular 
glands or even into the main lymphatic 
channels that join the subclavian ran 

(Fig 21) 

With reference to the first fact—that the 
direction of lymphatic drainage is from the 
volar to the dorsal aspect of the hand and 
forearm—it seems unquestionable that the 
flow of lymph from a site of inoculation on the 
palmar surface of the hand not on]} involves 
all the deeper cellular tissues of the hand as 
the infection is corned pronmalward and 
dorsalward but that it can also result in infec 
tlon of one or more of the synovial lined 
cavities—the tendon sheaths the radial and 
ulnar bum and the joints of the wrist or 
carpus—as the lymphatic stream drains 
proximal ward Once infection enters such a 
space it tends to spread rapidl} and without 
hindrance throughout the extent of the space 
Absorption from such an extensive area Is 
marked it can be likened to the absorption 
which takes place on a larger scale from the 
large serous cavities in the abdomen and 
chest Further sceondan extension into all 
the adjacent tissues will undoubted!} take 
place rapid!} if a wide area of involvement, 
such as an infection of the entire radial bursa 
for example is present 

If the original site ol inoculation on the 
contrary is on the dorsum of the hand the 
direction of lymphatic drainage from this site 
is upward toward the elbow and axilla, but not 
toward the volar surface of the forearm and 
arm As the infection spreads the latter areas 
gradual!} become involved b} direct exten 
lion but the involvement affects particular!} 
the subcutaneous tissues, and we nave not at 
any time seen abscess formation within a 
flexor tendon sheath or within the radial or 
ulnar bursa in a patient in whom the infection 
started in a wound of the dorsal surface of the 
hand In other words, if the infection begins 
on the palmar surface of the hand because of 


the direction of lymphatic drainage the entire 
band and forearm become Involved if the 
infection arises on the dorsum the tendency 
is for it to spread up* ard in the subcutaneous 
tissues and remain confined to the dorsal 
surface and to the subcutaneous tissues of the 
volar surface 

The course of events in this group of cases 
followed one of three fairly distinct and char 
acteristic patterns, and we believe this fact 
also deserves emphasis The first pattern was 
seen in patients with Infections beginning on 
the volar surface of the hand (Case* 8-14) 
In these cases the early symptoms, In addi 
tlon to rapidl} ascending inflammation and 
rapidh increasing swelling of the hand of the 
forearm and in some caaci of the arm mere 
persistent excruciating throbbing pain and 
a feeling of excessive tension These patients 
persistent!} complained that the hand and 
the lower part of the forearm felt as though 
the} would burst On gentle palpation one 
could not find evidence of excessive tension 
over the area complained of nor in the 
cases in which the infection began in the 
thumb (Cases, 10 11) did there seem to be 
an increase of pain on genth extending the 
thumb—a symptom to which honavd ascribed 
(be greatest importance in recognizing the 
presence of infection within the tendon sheath 
After a few days these symptoms become less 
marked though we never noticed in these 
cases an} diminution of sensation in the area 
of median or ulnar nerve distribution 1 a well 
recognized but late symptom of Infection 
spreading from the radial to the ulnar bursa 
or vice versa through the common flexor 
sheath shove the wrist 

After varying periods the swelling and ten¬ 
sion recurred but the second time with 
definite symptoms of a localizing infection— 
localized redness, localized swelling and 
fluctuation When this area of localized infec 
tion was final]} indicd and drained healing 
took place rather rapidh 

Interesting!} enough in both of these cases 
(Nos 10 and rx) as well as in a third case 
(No 13) of this group m which the infection 
began on the wlar surface of the thumb the 
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abscess formation took place in the tendon 
sheath of the flexor polhas longus, the radial 
bursa, and the common flexor sheath above 
the wnst, but did not extend into the ulnar 
bursa vnthio the palm and the tendon aheath 
of the little finger (Figs. $ <S) This fact sug 
gesta the possibility that when pus forms 
rather slowly within a serous lined cavity 
(the tendon sheath) as a result of lymphatic 
drainage into it rather than direct jnocula 
Uon of the opened sheath, there is time for a 
walling off process to develop 1 and rapid 
extension along all the communicating chan 
nels is not so likely to take place particularly 
if some barrier, such as the taut anterior 
annular ligament pressing upon the bursa 
from above is present to help obstruct the 
pathway In the only case (No 14) of this 
group in which the infectious process did 
extend along all the communicating channels 
1 e from the tendon sheath of the thumb and 
radial bursa Into the ulnar bursa distal ward 
in the palm and finally into the digital sheath 
of the flexor tendons of the little finger (Fig 
11)—the extension took place rapidly and the 
symptoms of such extension were present 4 
day's after the initial injury Because of this 
patient's serious condition however opera 
tion was delayed in the belief that early ind 
aon would prove disastrous and the actual 
demonstration of the spread of infection was 
delayed for 13 days In Cases 10 and n on 
the other hand definite symptoms of in fee 
tion within the sheath of the long flexor 
tendon of the thumb and within the radial 
bursa were not present for 14 and 20 days 
respectively after the onset of the infectious 
process and m these cases the suppurative 
process did not extend along the entire path 
way 1 e it did not extend into the ulnar 
bursa within the palm and the digital sheath 
of the little finger (Figs 5 6) 

The 2 other patterns in this group were seen 
in patients with infection beginning on the 
dorsum of the hand In these cases one of two 
things occurred In certain cases (Nos. 15^18) 
the swelling and inflammatory reaction ex 
tended rather rapidly up the forearm then 
more slowly up the arm and finally came to a 
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halt at a level somewhere between the level 
of the elbow and the shoulder After remain 
mg stationary for from 24 to 72 hours the 
swelling and inflammatory reaction gradually 
began to recede and eventually abscess forma 
tion took place usually over the dorsum of 
the metacarpus In 4 other cases (Nos 19-22) 
the swelling and inflammatory reaction pro¬ 
gressed in the same way until the whole upper 
extremity was tremendously swollen and 
diffusely indurated After remaining appar 
ently stationary for several day’s rather 
suddenly within 24 or 48 hours the tense 
and indurated subcutaneous tissue was trans¬ 
formed into fluid and the upper extremity 
changed from an indurated cylindrical mass 
mto an elongated sac of pus.* When this 
was opened and drained it was found that 
the liquefaction and pus formation was con 
fined to the subcutaneous tissues and lay 
entirely outside the deep fasda. 

GHOTJP 4 7 ATAL CASES 
Case 13 \ M Jaaper County Hospital 

Rensselaer Indian* June 10 1933 
This patient, a frail 4 year old gtri suitalned an 
*b ration of the hypo thenar eminence of the left hand 
on June 6 The hand was washed and bandaged 
Two days later a dry crutt had formed at the aite of 
injury The tame afternoon the fell in the street 
striking the hypo thenar eminence of the tame hand 
against the curb The dry crutt was broken and 
tome bleeding took place 
The following evening tune 9 became the com 
plained of a tore throat she wat taken to the office 
of Dr M D Gwin. He found the tonsfls and 
pharynx acutely reddened, but no yellowith patches 
or membrane could be teen. The mneout membrane 
of the mouth and gumi wan normal Over the hypo- 
thenar eminence of the left hand wax a dark crust 
turrounded by a circle of acute Inflammatory re 
action. The patient a temperature waa 103 degrees 
The hand waa dressed with a wet drestlng and the 
patient told to report the next day 
The next rooming according to the mother s 
statement, a blulah area had appeared at the center 
of the palm The parent* and patient Immediateb 
started for the hospital 15 miles away but by the 
time of their arrival the entire hand had become 
swollen and cyanotic. The patient was immediately 
put to bed, a massive warm wet dressing waa applied 
and Cold* were given bv proctodyrf*. In ipilc of 
these measure* the am tiling and cyanosis extended 
upward with almost incredible rapidity When I 
*aw the child st 5x0 p m_ *he waa very restless and 
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tenting about in delirium. The aw eCLhg hid involved 
the entire upper extremity tad the htnd rtaeff hid 
become cola tod U/efess During the remaining < 
hoar* of hit the dimolonttoa »od cyanosis continued 
to spread, and had mvolvtd practically the entire 
body when the child died at 10 00 p m 54 boor* 
after the second injury 

Can J4 \ M None* In firman' Cook County 
School of Nursing April 1-7 iqj* 

Ttua patient, a norae of 14 year*, pricked her right 
thumb with a pin the day before admunon to the 
mnrmary Soon after the noticed pam and redoes* 
in the thumb Two day* before timuwo the had 
received her first immunising do*e of icsriet fevtr 
toxin, and the evening before adnnatwn the felt 
chilly had a bradxche, tore throat and ddTuae 
imacular pain* 

She an admitted to the infirmary under the care 
of Dr Ihinl Rhoad* at 3 00 p m , April 1 obviously 
acute!) ill with a temperature of 104 d eg re e 1, and a 
pa lac of rid The right thumb via red, swollen, and 
tender particolariv over the palmar aspect of the 
diata l phalanx Toe palm ana dunam of the hand 
at ere not yet involved Red ftreak* 0/ lymphatic 
involvement extended upward along the volar «ur 
fac* of the forearm toward the antecubrtal foaaa 
The leucocyte coant *u 11 600, with *4 per cent of 
polymorphonuclear ccQ* A large a arm wet dresamg 
wa* a(>pLed to the right upper extremrty and forced 
administration 0/ fluid* begun 

When I *aw her first 00 the afternoon of April 4 
the war complaining bitterly of perststent pam m the 
hand and forearm The »welling and inflammatory 
proce»* had extended upward, and now rave the 
picture of an acute, diffua* ceflulrU* mvotrtng th* 
entire hand and forearm Over the palmar surface 
of the diatal phalanx of the thumb at the ate of the 
original injury waa a vesde filled with dark temra 
Over the medial aipect of the arm mere red hue* 
extending toward the axilla Although the patient 
complained of interne pain gentle movement of the 
thumb toward eaten Jon did not cause e agger* t ion 
of the pam 

During the aucceedm* day* her ccmdttioc grew 
steadily worae Arnl 6 the thumb, mdea finger, and 
thenar ennnenca Bad become gangrenou* and the 
pUegraowai* proce** had involved the entire arm 
Although her temperature fluctuated between 98 
and 101 degree* until t* hour* before death her 
pulse rote tn tlmort an anoroken hne from a level of 
100 Just alter admoaion to 170 Juat before death at 
140pm Arml 7 

Culture* of the *enim obtained from the bhiter on 
the patient * thumb ibowed a pore growth of a 
hwrnof) tic atiph) locooan A blood culture remained 
sterile after a number of day* Incubation 

CAia ij P F Nurse* Infirmary Cook County 
School of hurling, October 16--10, 153* 

Thi* patient, a graduate unr»e of 18 year*, pricked 
the veiar surface of the dotal phalanx of the left 
thumb with a Mfct) ptn October 15 Within a few 
boor* she noticed redness and swelling of the thumb. 


and by averring red streaks on the vofjr airfare of 
the forearm 

She wa* admitted to the None* Infirmary on the 
service of Dr Paul Rhoad* the eve ni ng of the follow 
lag day with a temperature of 90 4 degree* and pulae 
of 74 rbe palmar surface of the distal phalanx of 
the left thumb was iwoDen and red Red streaks of 
lymphatic extension could be arm on the radial aide 
of toe lower half of the forearm A mature warn 
wet dressing waa immediately applied to the entire 
upper extremity 

During the next aS hour* both the local inflam¬ 
matory condition ana the patient 1 general condition 
grew ateadflv worse The aweihng and inflammation 
which bad begun in the thumb extended upmard to 
the thenar area and the radial aide of the forearm 
She complained bit ted v of m tense throbbing/ 4 thump- 
Ing" pain In the thumb hand and forearm, which 
wa* onh temporarily leaaened bv aedathr* Both 
Dr R T Vaughan, who taw her October 17 and 
Dr Edwin M iliQer who aaw her October 18, ad- 
med continuation of cotoervadve management and 
of ad minor rat ion of fluid In maximum amtxmti 

When I aaw her on the evening of October 18 her 
temperature waa 100 degree*, her pulae no A amafl 
area of superficial necnm* had developed about tb* 
ate of the original ptn pnek the tip* of the Index 
and middle finger* had become white and maeoJthc 

The following morning the superficial tl*aue over 
the local card area of necrosis on the distal phalanx of 
the thumb waa lifted away and a little thin aero- 
purulent fluid underneath taken for culture THj 
subsequently abowed a pure groarth of a harmofytic 
atreptococcna No demonstrable exotoxin could be 
obtained bv Dr Rhoad* from the filtrate 0 i thu 
organism During the day the patient ‘a poise rose 
rteaddj the complained persistently of pain, and 
moaned and tossed tn a toxic delirium Her abdo¬ 
men gradually became distended, and aa the swelling 
of tbe hand and forearm progressed th* distal two 
thirds of the thumb became cyanotic. She died at 
noon, October 10, ju*t 5 day* after the Initial injury 

Casl *6 E B Garfield Park Hospital, 30903 
January n-*3 1930 

This patient, a housewife of 35 year*, sustained a 
ihfbt cut of the right index finger aa she wa* pet bn g 
an orange on Saturday January 18 At noon cf Vi* 
following day. when ahe first became aware of pain 
and swelling Involving tlw finger and hand, ihe ap¬ 
plied warm boric aad dre*aing* uur half hour 
phenol and yellow oxide paste “ to draw It,” but no 
relief waa obtained 

Tuesday morning, January ji ibe consulted J> 
IV A James, and at 10 00 a m of the *ame dar wa* 
admitted to th* hospital with a temperature of pp 4 
degrees and a pulae of M On admbaon (t waa noted 
that the arm wa* “ tense, hot, and swollen bom th» 
•boulder down " Shortly after admission a Hood 
count showed rf too leucocyte* with 94 P<r 1X01 
pcfymoep boon dear cell* Hot boric compress 
were bninediately applied to the entire right upper 
extremity 
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Because of the obvious seriousness of the patient t 
condition Dt James oiled *. second surgeon into 
consultation who advised immediate operation At 
145 p.m. under ethylene anesthesia indue*ns were 
made on each aide of the volar aurface of the lore 
arm, a to 3 Inches above the wrist and an ecual dis¬ 
tance below the elbow and four rubber drama were 
inserted underneath or between the flexor tendons 
from one aide of the forearm to the other 

Wednesday, January as although her tempera 
turn had not men above 00 6 degrees or her pulse 
above no she was obviously worse Dr James 
noted, “The pulae is rapid The hand is p ale and 
cyanotic. There U extension of the infection above 
the elbow there U groat pressure (tension) In the 
arm. 

At i;$o pm at the inxatence of the consultant 
who had made the tnosiofts in the forearm the day 
before, ibe was again taken to the operating room 
and incisions made above the elbow ior through and 
through tube drainage 

At g 30 p m the wat given 50 cubic centimeter* of 
antistreptococcic aerum. When I taw her thortly 
afterward the was sitting up in bed with face flushed, 
eyes alert and the appearance of a person under the 
influence of some powerful artificial stimulant Her 
temperature was 90 6 degrees, her pulse rso The 
forearm and arm were greatly swollen. Thin terous 
fluid was ooilng from betide the drains which had 
been inserted m the forearm and arm. The hand 
was cyanotic and cold. The thumb Index, and 
middle finger* were lifeless and insensitive. 

Because of the comparatively brief duration of the 
Infectious proems, the high leucocyte count the 
absence of nigh fe\ex and the apparent sturdy- con 
stitution of the patient (the appeared to be a strong 
woman of 165 to 175 pounds) I advised amputation 
of the arm at the Insertion of the deltoid To this the 
husband could not make up his mind to consent on 
less a third physician a personal friend, concurred 
in the recommendation. Before this friend could be 
reached 3 hoars had passed by The change that 
had taken place In the meantime was startling In 
stead of appearing bright and alert the patient was 
obviously failing rapidly and profoundly toxic. Had 
I not urged amputation so insistently 3 boars before 
I would probably have had the courage when consent 
was finally given to admit that St was then too late. 

Operation was carried out aa rapidly a* possible, 
but it was of no avail and the patient died 6 hours 
later at 7 35 aon January *j leu than 5 days after 
the initial Injury 

Caw 31 ] B Methodist Episcopal Hospital 
Indian*polls, Indiana December 10-34 iojo 

This patient a phyudan of 61 years, sustained a 
penetrating wound of the volar surface of the distal 
phalanx of the left middle finger Wednesday evening, 
December iS He had opened an infected blister 
for a patient during the afternoon and Immediately 
replaced the sdssors In hi* instrument bag. Later 
In reaching quickly into the bag he struck the middle 
finger against the point of the sdssors. He Im 


mediately painted the finger frith several antiseptics, 
including pbencJL Thursday a cold day, he took a 
long walk and became chined. In the evening the 
finger began to throb and pain 

He was admitted to the hospital Friday morning 
on the service of Drs. J H. Wynn and R- Wynn S 
Owen and it was noted The left middle finger is 
swollen, dark, discolored with appearance of dc 
vetoping gangrene There Is some swelling of the 
palm. There 1* lymphangitis extending to the elbow 
and some epitrochlear enlargement. There is no 
axflLuy adenopathy Patient is very toxic. No 
heart murmatt can be heard. 

In spite of the application of large warm wet dress¬ 
ings the inflammatory process extended upward and 
the patient » condition grew steadily worse Sunday 
morning December 33 Dr Wynn noted that the 
purplish discoloration of the middle finger had be 
come more marked, and a similar change was de¬ 
veloping in the little finger Swelling ot the hand 
and forearm had become more extensive and dark 
bleb* were appearing on the palm and over the volar 
surface of tbe wrist 

When I first saw him in consultation with Dr 
Owen at 10 00 pun. Sunday. December 3j tbe 
patient looked sick and feverish his cheeks were 
nohow bis face moist. He was very restless and 
anxious His temperature was zoa degrees his pulse 
no The left hand was markedly swollen, the fore 
arm moderately swollen red line* and a band of 
lymphatic extension were present on the inner aspect 
of the arm Both on the palm and donum of the 
hand were many bleb* with thin serous fluid oozing 
from them. The middle and little fingers were 
purple, tbe middle apparently completely gangrenous 
and lifeleaa from tbe web diatalward the little finger 
was not so completely involved There was no Tn 
crease of pain on extending the finger*. The thenar 
eminence wax very tense and thickened, with almost 
a sense of fluctuation. Just above the annnlar liga 
ment there waa definite swelling but not marked 
induration. When the skin forming the Webs wax 
cut away the underlying tissues appeared red 
cedematous almost gelatinous In spots, duo to the 
intense oedema of all the tissue*. 

The question of amputation was considered, but it 
seemed to us unlikely that the patient woold be able 
to withstand the shock of such an operation, and 
improbable that the septic process would be checked 
even by a high amputation 

For tbe remainder of tbe history J am indebted to 
Dr Owen. Throughout Monday December 33 the 
patient t condition grew steadily worse. Riles over 
the bases of the lungs which had appeared December 
31 become more distinct and were heard over a wider 
area The breath sounds over the right base became 
less dear On December a< the patient became fi¬ 
rst] anal and tbe sdewe tinged with yellow The 
spreading gangrene had Involved oil the finger* and 
there was beginning discoloration over the wrist. 
The sweDiog of the forearm and arm were practically 
unchanged. 
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Doth occurred ibordv before midnight December 
*4 

Cam k ]S ^ R Woodlawn Hoapital, 1040. 
September 1-14 ig»8 

Thu patknt, a sturdy ateamfitter of 48 >e*n, 6 
feet * roche* tall, and weighing about *00 pounds, 
atated that be bad susUtned a sliver woana of the 
left index finger on Saturday morning September 1 
In the afternoon be went to a movie* picture abow 
and there berime awsre of intense discomfort In hla 
finger A Httk later be consulted a phjsicun a bo 
applied an ointment and a dressing to the finger By 
evening tbe finger had become swollen and intensely 
painful Within another 1* hour* tbe swelling had 
Invoked the entire hand, and he fdt very ill and 
feverah 

Sunday morning, September > he was admitted 
to tbe Woodlawn Hospital on the service of Dr 
James T Gregory with a temperature of 100 4 de¬ 
gree* and pube of 100 On idrnianon, in addition to 
tbe pain and swelling of the band, be complained 
pirtfculariv of weakness be waa unable to walk 
without assistance and had fainted twice before 
reaching the hospital It « as Doted bv the admitting 
interne, Tbe hand 11 badh swollen. there are 
lymphatic itreaks to upper arm, tbe pa Dent 11 tone 

Hot bone dreannrs were applied to tbe hand and 
the patient given, first aUonal at q 00 a m and an 
boor later 1/150 gr scopolamine h> poderaucaDr 
Nt 10 jo U was taxed patient toastog and taming 
continuous^ At 1155 am because he was ex 
treiod) rest lew and slighth irratkuwl be was given 
' grain of morphine hypoderraicaEK tbu was re 
pea ted at 1 00 p m 5 45 p m and it 45 pm 

Tbe next da\ the interne noted. Much worse m 
ever. »ij hand dex doping bhstexs and the nurse 
noted. Dressing changed large amount of bloodv 
drainage from third finger Pattern has two large 
Waters on back of hand Tbe blisters were opened 
a little later in the day and a considerable amount of 
Wood> fluid evacuated 

Tuesday September 4, a blood examination 
showed 4,000,000 red ceflt, 19600 white cells, and 
hjemoglobiD of fio per cent At noon, under etbjkoe 
anrube 11a tbe hand waa examined by Dr Gregory 
Tbe record states, Lxunmatiou of hand pruned 
found thrombosis nothing done ” 

At joopm of the same day w ben I first saw tbe 
patient the entire hand and forearm were greatly 
swollen, tbe arm lew so Red streaks of lymphatic 
Involvement were present on tbe medial surface of 
the arm Die thumb, index, and middle fingers were 
greyish purple in color and from these fingers tbe 
skin was separating in large greyish patches Over 
tbe areas where tbe skin had been lifted away the 
underlying turtles were swollen and reddish purple 
like raw beef steak which has been expoaed to the 
open air Under eth)Ieoe anaratbesi* the middle 
palmar space and the ulnar bursa above the wrist 
were opened A small amount of thin pus was ob¬ 
tained trod both spaces A large wet stenie dressing 
was apphed from tbe finger tips to tbe shoulder 


September j tbe Interne noted Necrosis of hand 
more extensive f> mphanglti* more marked In upper 
arm and shoulder " 

During the succeeding dais, although tbe pa bent 1 
general cmafitloo \aned from time to time he 
steadily lost ground The tempers tore, which had 
ranged between 99 6 and 101 4 degrees from Septem¬ 
ber a to tbe afternoon of September 5 paduany be¬ 
came higher Tbe pube rate remained remar kitJ\ 
constant varying from 83 to ioS 

September 8 be became irrational again and there¬ 
after ha mental condition became more and more 
confused On tbe same day tbe blood culture war 
reported as show tog a short chain streptococcus, and 
it was noted. Hand gangrenous, hne of demarcation 
appearing September 9 it was noted that the 
shoulder was very red md awoflen September 11 be 
began to have mvoluntarj urinations and delrca 
t»na, and large reddish purple Wot cite* began to 
appear over tbe face and left side of the body On 
the same day his temperature began to rise to a 
higher level and from that day until tbe evening of 
his death September 14 showed an almost un¬ 
broken rise from 101 de g ree s at 8 00 p m September 
11 to 107 degrees just before death The recoded 
pulse rate during the last 4 da>s was not above 11S 

Casi 19 J H Cook Countv Hospital, 1398675 
November 15 Derember ai 1033 

This patient a workman of 57 j care, who appeared 
to be 10 \cara older was admitted to the hosptil 7 
dais after sustaining a penetrating wound from 
broken glass on the volar surface of the left forearm 
1 inch above the wrist 

On sdnuasioo to the hospital his temperature wts 
99 8 degrees, his pulse 88 The entire left hand and 
forearm sere diffusely swollen, red, and tender A 
small amount of very thin aeroporulent thud »** 
draining from the oblique volar wound just abort 
the wnit A largo hot spread" was apphed to the 
entire upper extremity \Vben I saw tbe patient first 
4 davs later his temperature was 103 degrees and be 
arts obviously very iD He talked incoherently and 
complained persistently of pain There was a diffuse 
cell i t L it Is of the band, wrtrt and forearm with marked 
(edema \bove tbe elbow were broad red streaks af 
lymphatic involvement extending proximal* sra 
toward the axilla 

Niter a day*, during mo*t of which time h“ 
temperature had been 103 degree* or higher and ha 
mental condition uraro proved, because I thought a 
localised accumulation of pus had developed ut*kt 
Death tbe flexor tendons and beneath tbe srte of tbe 
original injur} an Indsloo waa made on tbe ulnar 
side of tbe forearm just volar to the subcutaneous 
edge of tbe ulna, and some thm pua, similar to that 
which had been draining from tbe superficial wound, 
evacuated 

During tbe next j days his condition gradually un¬ 
proved and his tem p e ra ture receded though be re 
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mlined very uncooperative, waa irrational mach of 
the time and having involuntary evacuation! the 
greater part of the time December 5 Ha temperature 
which had dropped to a level o! 101-102 6 degrees 
(rectal) again began to rise to a level of 103 6-104 
degree*, hi* pul*e became Irregular and he became 
semi-stuporous At the same time a perwatent cough 
developed with numerous mcnit rile* over both side* 
of the chert posteriorly and expectoration of con 
slderable amounts of mucus Three days later a large 
reddened area appeared ju*t above the buttock*, and 
thu gradually gave wa> with the formation of a large 
bedsore. For day* he remained irrational and in 
coherent with continuou* high fever and continuous 
Involuntary evacuations It teemed almost incredi 
ble that he could still ding to life in view of the 
seventy of the Infection and hi* inability to take food 
though fluid Intake wt» maintained by hypoder 
rnodvsis and glucose solution given intravenously 

By December 15 the inflammatory process In the 
left hand and forearm had receded very definitely 
and a boggy fluctuating mut had developed over the 
dorsum of the metacarpus. TM* wa» incised without 
removing the patient from hi* bed and a considera 
ble quantity of thin grayish pus liberated There 
after Us temperature again receded for a few days, 
but the diffuse pulmonary involvement which had 
appeared 10 davs before gradually became more 
marked consolidation developed in both lower lobes 
and the patient died December 23 from an extensive 
bilateral bronchopneumonia 

Case 30 E. E P St Mary t Hospital, Streator 
Illinois- Ma> 17-28 1033 

This patient a physician of 57 years, sustained a 
superficial tangential knife cut on the radial aide of 
the middle phalanx of the left Index finger while per 
forming an autopsy Sunday Mavis 1932 Monday 
a blister had formed at the site of injury Tuesday 
he was admitted to the hospital and the finger was 
opened subsequently he developed chili and a 
temperature of 101 degrees. 

When I saw the patient first on ednesday 
evening May 18 m consultation with Dr Gordon 
Perisho there was diffuse swelling of the entire index 
finger and slight swelling of the thenar area with 
tension and throbbmgpain In the finger and extend 
Ing Into the palm. The finger was held In slight 
flexion on moving it slightly into extension there 
was no pain but If further extension was attempted 
the pain was definite. There was moderate swelling 
of the palm some rednesi of the forearm and arm 
with red bands of lymphatic Involvement extending 
prorimalward. The patient ■ temperature had 
ranged between 103 2 degrees, on admission and 
oS 6 degrees 

A Urge warm wet dressing was appbed to the en 
tire upper exbrtralU and aamlnl it ration of fluid in 
maximum amounts begun. The patient was per 
suaded, with tome difficulty that he must remain 
quletlv and constantly In bed I did not see him 
again and am indebted to Dr Perisho for the sub¬ 
sequent history 


In spite of the continued application of a massive 
warm sterile dressing the Infectious process con 
tinued to spread. On Monday May 23 8 days after 
the initial injury under gas anesthesia the finger was 
opened widely and drained The following aay the 
patient complained that the left foot felt numb It 
was noted shortly afterward that the foot had become 
cold and that no pulse could be felt In the posterior 
tfbial artery or the dorsalis pedis. May 26 he began 
to hiccough and continued to do so during the day 
and most of the night By May 27 the spreading 
infection had extended upward and involved the 
entire forearm and the left foot bad become 
gangrenous Death occurred shortly after noon May 
28 

Case 31 R S Paasavant Memo ml Hospital 
13313 March 6-9 1933 

This patient a 21 year old worker in an automobile 
assembling plant, sustained a number of small super 
fiaal slit like cuts on the lateral aspect of the distal 

f .halanx of the left index finger about February 27th. 
odine was appbed over the cuts and no further 
attention pud to the Injury March 2 x days later 
while at work he had several severe chilla and on 
coming home in the evening complained of general 
bred aching pain, headache and weakness. A 
pbysidan who was called found the patient s 
temperature 103 degrees, his pulse no He noted 
two small superficial cuts on the left index finger and 
an area of localised tenderness in the left axilla 
Otherwise the physical examination was negative 
From March 1 to March 5 the patient was treated 
at hi* borne under a diagnosis of influenza. On the 
evening of March 5 swelling and redness appeared 
over the left side of the chert and the left tide of the 
neck, and the physidan then realised that the n* 
tient was suffering from an extensive spreading 
cellulitis secondary to an infection beginning in the 
left index finger 

On admission to the hospital on the service of Dr 
Michael Mason at noon, March 6 the patient was 
obviously ver> ill His temperature was 104 degrees 
Us pulse 134 his leucocyte count 8,300 A wide 
spread area of cellulitis was present Involving the 
left shoulder left axilla the left side of the neck, and 
the left side of the chest as far down as the waist- 
This entire area was red. swollen and indurated, 
with no indication of localization at any point 
In spite of massive warm wet dressings and forced 
administration of fluids the patient 6 condition grew 
steadily worse the area of inflammation continued 
to extend upward downward, and anteriorly over 
the chest wall and he died shortly after midnight 
MarchS 60 boura after his admission to the hospital 
At autopsy. shortly alter death, it wws noted that 
the swelling had reached the level of the left ear 
above and the level of the trochanter below it ex 
tended to the mldhne of the chert at the level of the 
nipple 4 to s centimeters bevond the posterior 
axflkuy line at the level of the axilla, and as far down 
the arm as the Insertion of the deltoid On dissection 
of the left axilla and left side of tbc neck the sub- 
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Fig C«m 14 Disgratn showing ate 0/ injury tod 
ntnuco a/ infect toe SOfpled ere* nvluata etlstrt of 
In terrn - m fUrrum trgy reaction tofid hlxck Area, Eta of 
ibsccai foaratiOE 

rn fan f eint tinoej and i Dte nmac at u spaces »arc 
found everywhere infiltrated with thin, grayish, 
tnrfal d fin Id which subsequently 00 euftnr* showed a 
pure growth of a hvrriol/tK streptococaa The 
other anatomical finding* were tboae of an acute 
srpticsrmtx (hjrnwrrbagrc *erofibmwai» pleurisy- 
acute sptrruti* petedml hemorrhage* In rensl pdvo 
and qgder pcricaniinra and pleura doudy swelling 

of myocardium, Over and kidneys] 

CASK 3* C D B Cook County IIcapital, 
ijfijofir December ay-ad 1931 


Thla patient, a laborer of 49 rear*, waa seriously 
iH when admitted to the hcapita] the evening of 
December ij flu temperature waa ioj de g r ees , ha 
pabe 110 He wai irrational and unabfe to give an 
account of his trouble Hi* son stated that the 
patient had sustained a light injury over the dorsnm 
of the left hand a few day* before December n la 
spite of local application! the band and forearm be 
came swollen and inflamed On December *1 the 
swelling had reached the elbow and the patient 1 
te mp er a ture 103 degree* Dece m ber *1 be became 
irrational and about the same time jaundice of the 
skin and sderm sat noted He wa* seen by a 
physician daily until December ij on that day sugar 
was found m the urine, and the physician adri*ed 
tal care 

admission to tbe hospital the entire left upper 
extremity above the hand was greatly swollen and 
inflamed Although the hand Itself was still swollen 
other loflammatocT signs bad practically subsided, 
over the dorsum of tbe middle metacarpophalangeal 
Joint was tbe thickened scar of the original injury 
The patient waa fmerish, deeply laandked, sod 
stuporous Addition of 30 drops of urine did not 
cause reduction 0/ Fehhng'i solution, but the test to 
a atone aas positive 

A massive warm art dressing ass applied to tbe 
entire left upper extremity adds were given in 
m aximum amounts and glucose Intravenously 
These then pen tic measures were entirely without 
helpful effect the patient became Increasingly 
stuporous and the jaundice nx« intense. Tbe acuta 
inflammatory proccsa continued to extend over the 
shoulder and left sfda of tbe body and the patient 
died 51 hours after admission 

These 10 case* constitute practically one 
third of the cases reported in this paper and 
one fifth of the case* observed if the lea* 
serioiu cases in which am acute spreading 
Infection arhich subsided rather promptly 
(within from a to 10 days) and without 
localization or abscess formation are in¬ 
cluded. 

In 7 of these cases symptoms of spreading 
infection developed within an average of it* 
than 19 hours from the time of Injury Death 
occurred 8 5 days after the injury In * 
cases (Nos *3 and 31) an Injury occurred 
several days before the onset of symptom* 
In Case at a uecond definite injury wa* fol¬ 
lowed by development of symptoms of fnfec 
tion In lea* than *4 hours, and by death 54 
hours after the second injury In Case 31 
there was not a definite history 0/ a second 
injury but no evidence of infection followed 
until 3 days after the original injuries then 
within 5 or 6 hours symptoms of spreading 
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Fig ii Cue Acute apreading Infection following 
Injury of volar airfare of thu m b with *ub»eqoent exten- 
U30 into tendon »beath of flexor polljcu lanru*, radial 
bum., rammem flexor abeath, ulnar bum, and aheath of 
flexor tendon* of little finger a, b c Appearance of hand 
pit before operation 14 day* after injury Note fuelling 
and oedema of donum of hand and wmt, and aaellmg of 
forearm Juft ahenx an tenor ana alar ligament d Appear 
ante immediately after operation Note Incnum for drain¬ 
age of ulnar buna In palm and bulging at ulnar aide of 
wri*t ju»t an tenor to aite of incision lor drainage of retro- 
flexor space in forearm Because of position of hand incf 
ifon* for drainage of *heath of flexor poUio* kmgu* and of 
flexor tendon* of little finger cannot be aecn 

Fig 13 Caae 14 \ppearanc* of hand 6 week* after 
operation Note arras over which superficial necroaia was 
promt (fig u) art coraplrtHy beaied 
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Fig II Ca»* 14 Digram ihtrenf *ue ol inpny and 
CTtiBMQD erf lafutwe Scaled artw indicate* «xtcat erf 
utccM rtfliTCiratory rrsctioe »ci>d m, **t* erf 

ibtcoi fomstmu 

cuUneoii* tlwies and tnttnnujcuUr spaces w ire 
found everywhere mfiltr*ted with thin, grayish, 
turbid fluid which aabsequently on culture ihowed a 
pure growth of a harmolytic itreptococcuj Tbc 
other anatomical fin d i ng* were those erf an acuta 
septic* ml* (hwmonbagic aenifibnjuai* pleurisy 
acute splenltlj petechial hemorrhage* In renal pdra 
and under pericardium and pleura doudy swelling 
of mTocardianL hrer and kidneys) 

Cart ja C D B Cook County Hospital, 
iriSjoOr December *7-19, HU 1 


This patient, a laborer ol 49 jeuw, au seriously 
ill when admitted to the hospital the everting erf 
December »t HU t emp era tare wa* tot degrees, In 
puBe 1 to He wu Irrational and ana tie to give an 
account of hU trouble HU son stated that tha 
patient had sustained a alight injury over the dorsum 
of the left hand a f«w day* before December 11 In 
•pile of local application* the band and forearm be 
came aaoDen and inflamed On December ji tb* 
swelling bad reached the elbow and the patient'i 
teroperatore 103 degree* December 11 he became 
irrational and about the same time Jaundice of the 
thin and ader* wa* noted He wu teen by a 
ph>udan dailr nntil December ij on that day mpr 
<ai found in the nnne and the physician advised 
hospital care 

On admission to the hospital the entire left upper 
extremity above th* hand wa* greatly swollen and 
inflamed Although the hand itself waa atill swollen 
other inflammatory signs hid practically aubaJdtd, 
over the donum cJ the middle metacarpophalangeal 
joint waj the thickened t of the original injury 
The patient wu feverish, deeply U on diced, and 
stuporous Addition of 30 drop* « urine did not 
cause reduction of Fehhng s solution, but the test for 
acetone wu positive. 

A miwne warm wet dremna wu applied to the 
entire left upper extremity fluids were given la 
mailmum inimmii and glucou Intravenously 
These therapeutic measures were entirely without 
helpful effect the patient becama Incrsaaingiy 
stuporous and the jaundice more intense. The a cut* 
inflammatory process continued to extern! over the 
shoulder and left aide of tbe body and tbc patient 
died 51 hour* after admission 

These 10 cases constitute practically one- 
thlni of the cases reported in this paper and 
one fifth of the cases observed, if the lea* 
serious cases In which an acute spreadi n g 
infection which subsided rather promptly 
(within from a to 10 dayi) and without 
localization or abscess formation arc in 
duded. 

In 7 of these cases symptoms of spreading 
Infection developed within an average of lesJ 
than 19 hours from the tome of injury Death 
occurred 8 5 dayi after the Injury In * 
case* (No* *3 and ti) an Injury occurred 
several day* before the onset of symptoms 
In Case 13 a second definite injury wa* fed 
lowed by development of symptom* of fnfec 
ti on in leu than 14 hour*, and W death 54 
hour* after the second injury In Case 31 
there wa* not a definite history of a second 
injury but no evidence of infection followed 
until 3 day* after the original injuries the® 
within s or 6 hour* aymptom* of ip reading 
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A forceful argument m favor of this conten 
tion has recently been added by the expen 
mental work of Hudack and AIcMaster in 
demonstrating the rapidity of diffusion of 
dyes through the lymphatics of the living 
skin With the aid of the binocular microscope 
and photographs (Fig 22) made with a 
mfcrocinema camera these workers found 
that within 30 seconds after beginning an 
mtradermal Injection ‘ the plexus of lym 
phatlcs showed dye over an area 14 to 15 mil li 
meters in diameter and in 45 seconds the 
colored plexus was 2 5 centimeters wide 
Within 1 minute and 15 seconds the outlines 
of the vessels first entered became blurred by 
dye that had escaped secondarily from them 
into the interstitial spaces through the lym 
phatic wall 

Many experiments led them to conclude 
‘ that all slight breaks In the physical bamer 
of the skin yield opportunity for the passage 
of dissolved foreign matter Into the skin 
lymphatics, and that the slightest penetra 
tion beneath the epithelium opens these ves¬ 
sels to the entrance of particulate matter 



Fig 17 Cue 17 Acute rereading Infection following 
knife cut of donum of Little finger- with e ventua l lo callxa 
tion and aiacru formation over dorsum of metacarpus 
a Appearance of hand 13 dayi after Vocalisation of infer 
tion sod spontaneous drainage b c Appearance of 
hand years afterward 

Further these workers found that, “5 min 
utes after the injection dye can usually be 
seen 15 centimeters away from the injection 
spot in the draining lymphatic trunks render 
ing viable those which he in the subcutaneous 
fat In two instances dye has been perceptible 
in the draining trunks of the axillary portion 
of the arm 8 minutes after an mtradermal 
injection of o 10 cubic centimeter of patent 
blue V mto the volar surface of the forearm ” 
In another case dye could be seen in the 
lymphatics almost as high as the axilla 6 
minutes after an injection into the volar 
surface of the forearm. 

Further studies were made by Hudack and 
McMaster with intradermal injections of 
toxins to which dye solution had been added 
in a ratio of 1 part to 20 or to 10 parts of 
toxin In these cases the injected material 
entered the lymphatic capillaries and passed 
along the anastomosing channels just as did 
the dye solution 

In view of all these facts it is impossible to 
believe that even if one could visualize an 
infected wound tract perfectly he could steril 
iae it with a cautery or with chemical reagents 
simply because of the rapidity with which 
infected matenal 15 carried along the lym 
phatic channels and away from the site of 
injury Until it is possible to develop methods 
of identifying bacterial types and strains with 
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Ftf IQ Cue to Roult 4 mooihi liter healmg ol loasooi rrmdc for druuRe 
of i nlecprevl tjppcrsu proem mvotvmic retire dorurtn of hind, forearm, and 
kmrr baM of arm (bee froatapKCt) 


rapidity and certainty and of obtaining spe 
afic antitoxins for them our best resource In 
treating patients with such injuries be* in 
helping to insure the efficient working of the 
method nature has used for many centuries 
in combating infection namely rest mobfb 
xabon of the resistant parts of the bod} by 
production of an active hyperemia and 
elimination 

Once evidence of rapidly spreading infec 
tion has developed the unwisdom of attempt 
ing to arrest it b\ active surgical treatment 
has been ampl\ demonstrated Tbe increased 
permeability of the lymphatics after slight 
injury as from ultraviolet light or after 
Inflammatory change demonstrated by Hu 
dack and McMaster in the experiments 
referred to furnishes a very logical explant 
tion of this frequently observed dimcal fact 
Only i case of those reported (No al in 
which operation was earned out early during 
the period of active extension of infection 
survived and this patient in our judgment 
survived In spite of the operation On the 
other hand when conservative treatment was 
carried out until there was positive and 
unequivocal evidence of localisation of infec 
tion (cases in groups a and 3) recovery almost 
always took place rather rapidly after drain 
age of the localized infection had been insti¬ 
tuted. 


Finally it has often been said and we 
bebeve with unanswerable logic, that every 
infected wound should be treated with the 
same scrupulous care with reference to avpsa* 
that is accorded the clean case In the operai 
mg room Only in this way can the addition 
of new and different strains of bacteria be 
avoided and the patient saved from an 
added infection to which he may have httle 
or no immunity or from an infection which 
in symbiosis with that which la already 
present may prove particularly harmful In 
tins connection it is of interest that one 
patient (No 13) whose original mjuiy was 
a cutting wound so slight that it did not 
bleed stated that after the thumb was Incised 
the hand with its open draining wound was 
soaked four times dally in an arm bath 
which was not sterilized so far as she knew 
and in winch the solution was reheated before 
the soaking several times a day without 
being changed The pus evacuated from the 
retro flexor space of this patient on culture 
•bowed a heavy growth of both a hrmolytic 
streptococcus and bacfllus pyocyaneos, and a 
few colonies of Staphylococcus aureus It 
seems entirely logical to think that this mixed 
infection was an important factor in contrib¬ 
uting to the seriousness and duration of her 
fllness and to the ultimate destruction of the 
tendon in the infected sheath 




KOCH ACUTE RAPIDLY SPREADING INFECTIONS OF HAND 


3°5 



Fig *0 The clcwely lying lymphatic* of the donum of 
the hand, and the *n*»tonioalng collecting trunk* (from 
Kanavel and Muon, Tkt Cydtpedia of Medicine vol vi) 

BACTERIOLOGICAL EINDINOS 
The terra streptococcic septicccmia so often 
applied to the types of cases under discussion 
is not a misnomer Of the 2 cases in group 1 
1 patient was infected while transferring a 
culture of a hteraolytic streptococcus. Of the 
5 patients m group 2 with axillary localixa 
tion in the most serious case (No 6) a pure 
growth of a hemolytic streptococcus was 
repeatedly found in the cultures made from 
pus evacuated from the localized abscesses 
In 2 other cases a non haemolytic streptococcus 
was found in pure culture in a fourth case a 
colon bacillus and a few colonies of staphylo¬ 
cocci In the fifth case (No 5) although the 
clinical picture and the widespread scarlatina 
like eruption followed by generalized des¬ 
quamation (Fig 1) were characteristic of a 
streptococcic infection only Staphylococcus 
aureus was found in the superficial axillary 
abscess which was inased some weeks later 
Of the 15 cases in group 3 a pure culture of 
a hcemolytic streptococcus was obtained from 
the pus evacuated in 6 cases in 3 other cases 
a hrcmolytic streptococcus was recovered in 
conjunction with Badllus pjocyancus in 1 



Fig JI The main lymphatic trunks of the forearm and 
arm Note the direct pathway from the middle finger to 
the lupndavfcuUr region (from Kanavel and ifikon, Tkt 
Crdt^rJi* oj Mediant vol vi) 

case with a harmolytic staphylococcus in 
another case and with a non hrcmolytic 
staphylococcus in a third case In 1 case a 
pure culture of a Streptococcus vindans was 
recovered and in another a pure culture of a 
non hrcmolytic streptococcus. In 4 of the 
15 cases in group 3 the bacteriological find 
rags were not available 
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F* *i Soecrtcve atige* in the djatribatwo erf i^a dor 
rr<mlectwoerf th«ikm An 11 percent aoJotwo orfpatent 
hrfoe \ m mjrctrd intriderwaDy ud a an«nata(Tmptiic 
record nude erf th« tprewd of the aokrtwo Th« figure* Ler« 
tbom »exv aetated {ran the film to ibenr tin romt erf 
CMiti The injection erf o » cnb*c centnweteT reqTnred 80 
to 85 aecaod* *, Bejmme* o t injection b, yo wcoodi 

titer bejmnlnK injection C, 45 aecooda titer bejpnnm* tn- 
Jectwc d, 1 mraite trrl ij aecreada titer begnunug mjec 


In i of the 10 fatal cases (No 34) a hrmo- 
lytic staphylococcus was obtained from the 
scram of a blister that had formed at the site 
of the original puncture wound A culture 
made from the blood of the same patient 19 
hours before death remained sterile after a 
number of days Incubation In a second case 
(No 35) a lurmolytic streptococcus was 
obtained from the serum of a blister that bad 
formed at the site of the original puncture 
wound In a third case (No 38) a short 
chained streptococcus was recovered from 
the blood taken 5 dayi after the injury and 
onset of symptoms This Is the only case of 
the entire senes in which a positive blood 
culture was obtained In a fourth case (No 
31) a hraolytic streptococcus was recovered 
in pure culture from the pus obtained at 
autopsy from the subcutaneous tissues of 
the chest wall and a villa 

LATE COMPLICATIOHS 

We are accustomed to think of involvement 
of the serous membrane*—joint inflimmi 
twn endocarditis, pericarditis, etc. of myo¬ 
carditis and vascular disease as possible 
sequela: of the streptococcarmia of scarlet 
fever and of other infections, particularly 
epidemic infections We are likely however 
to forget that such seauete can alio follow an 
acute streptococcic injection of the hand and 
forearm and that ft behooves us to keep this 
possibility in mind both in suggesting the 
proper treatment and in making a prognosis 

The history of one pabant aubaequent to M» m 
feetkra is of suffioent Importance to report tbe details 

Thi* patient, reported a» bo 1 In troop 1 returned 
to ha work at a research laboratory one seek after 
the subsidence of ha symptoms and after hi* chs 
rnacal from the hospital On March *8, 18 d*\s 
after leaving the hospital, ba firit noticed ihgfct 
irritation o< the right eje and a few red stria Hoc* 
mnnrng outward from tbs tm During the nett week 
be noticed marked lacrymatfoo and gradnallf 
diminishing virion By April 6 virion m the right 
eye was almoat gooe 

From Apnl 7 to May 7 he was under constant 
treatment with hot wet dressings over the *>e and 
local adminatratiOQ of atropane 


two e 30 •ecooda aft*r eeaatwa erf injection Are* b 
ka 14 to | imlhmetrn, nclltj ceatbartm X * 5 
(From Hadack and McM*«*r J Exffr ifarf IMS. « 
tm Plate 46 ) 
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On May 7 he wu admitted to Wesley Memorial 
Hospital on the service of Dr P D 0 Connor and 
Dr J H Hutton complaining In addition to the loin 
of vision In his right eyt, of pain in both shoulder*, 
both ankle*, the left wn*t and thumb, symptoms 
which had appeared subsequent to the development 
of the chorioretinitis. 

On May 18 a presystohe roughening was heard for 
the first time along the left border of the sternum. 
Two day* later he had a chill after which the pain 
in the joint* wa» much worse, although no redness 
or other evidence of localised infection could be 
ehated For a number of weeks low grade fever, 
tachycardia, and moderate irregularity of the pul*e 
on slight exertion were persistently present. During 
thi* period he had several acute attack* of precordial 
pain associated with tachycardia weaknea*, and 
almost complete disappearance of the pulse at the 
wrist 

In the latter half of Jane be began gradually to 
improve, the pain In the joint* disappeared and be 
waa able to at up in bed for an hour twice dally with 
little mcreate In the pulse rate 

On September is it was noted by Dr O Connor 
The right fundu* is somewhat haiy due to vitreous 
opacities Temporal to the disc b an area of old 
choroidal atrophy with a pigmented border Na*al 
to and above the disc Is a bluish white area with 
Indefinite border* which U probably the site of the 
active lesion The left fundu* shows a small healed 
lesion above the disc. 

The following day the patient was dismissed from 
the hospital and eventually returned to his work, 
but with marked impairment of vision and of physical 
strength 

The development of a short rough apical 
systolic murmur dunng the course of her 
infection in the patient reported as Case 18 
and of definite symptoms of myocardial 
damage in the patient reported as Case 10 
have alreadj been told The patient reported 
as Case 8 developed mild anginal attacks dur 
ing the years immediately following his infec 
tion but paid little attention to them June 
4 1934 he developed an acute attack of 
coronary thrombosis and died after an illness 
of less than 48 hours dura Don. The paUent 
reported as Case 7 developed a marked 
psychosis a>£ years after his infection and is 
now under treatment in a private sanitarium 
for mental diseases. 

These rather fragmentary reports, in spite 
of their incompleteness help to emphasize the 
fact that acute infectious myocarditis endo¬ 
carditis, and vascular disease are quite as 
likel> to follow an acute streptooocac infec 
Uon which follows a trivial injury of the hand 


as they are to follow the streptococcus infec 
Uon associated with the acute contagious 
diseases or that group of milder infections 
involving the upper respiratory tract which 
as Carr and Walsh have recently pointed out 
so frequently lead to acute infectious myo¬ 
carditis 


SUJJ1IARY 


Thirty two cases of acute spreading infec 
tion are reported all of which developed 
rather rapidly after trivial injuries and in the 
majority of which the outstanding symptom 
early m the course of the infection was the 
presence of red lines of extension along the 
lymphatic channels leading upward toward 
the axilla. 

In 2 of these cases the inflammatory process 
subsided rather promptly and without locali 
ration and abscess formation 

In 5 cases the symptoms at the original site 
of injury disappeared rather quickly, but 
marked axillary lymphadenitis developed and 
subsequently abscess formation in the axillary 
supraclavicular or subpectoral regions. 

In 15 cases the inflammatory process 
extended upward rapidly at first, then more 
slowly and finally came to a halt, usually at a 
level between the elbow and shoulder After 
a varying Interval the process began to recede 
and eventually abscess formation took place 
In the 7 cases m which the original injury was 
on the volar surface of the hand the abscess 
formation involved one or more of the synovial 
lined spaces (the tendon sheaths or bursa) 
In 4 of 8 cases m which the ori ginal injury was 
on the dorsum of the hand eventual localiza 
Don occurred over the dorsum of the meta 
carpus, in the 4 others after a varying interval 
of time almost the entire area of inflammatory 
induration over hand, forearm and arm 
underwent liqucfacUon within a relatively 
bnef period, with resulting abscess formaDon 
involving the subcutaneous tissues over an 
extensive area. 

Nine patients, among them 2 physicians 
and 2 nurses, died after intervals of from 4 to 
13 days after the original injury One patient 
succumbed to a bilateral bronchopneumonia 
35 days after the injurv 

Of 20 cases in which bacteriological findings 
were available a haemolytic streptococcus in 
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pure culture ra recovered in 10 cases a 
hemolytic itreptococcui m symbiosis with 
other organisms in 3 cases, a non hemolytic 
streptococcus in 4 case*, a Streptococcus vin 
dans In 1 case snd a haemolytic staphylococcus 
in 1 case. 

In 5 cases definite postoperative complies 
tions developed subsequent to recover) from 
the acute Infection and in 4 of these the 
complications were attributed directly to the 
antecedent infection. 

Of the as patients who recovered all were 
treated conservatively from the moment they 
were first seen with rest in bed massive 
warm wet stenle dre*ongs over the entire 


upper ertremit) and forced administration of 
fluids and in none was the i nflamma tory 
process incised until absolute evidence of 
localisation and abscess formation was pres¬ 
ent 
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THE DIEFTENBACH-WARREN OPERATION FOR CLOSURE OF 
THE CONGENITALLY CLEFT PALATE 1 

\TLRA\ p BLAIR, M D F.A C S akd JAMES B VRRETT BROWN M D FACi St Louis, Missouri 


T HIS operation is commonly called after 
Bernard R K. von Langenbeck but a3 
it is a fundamental contribution it 
might seem fitting that it recall two men who 
rather simultaneously worked out and put in 
to execution a successful plan for closing 
congenital palate defta that has never been 
superseded and as far as known history 
records was basically original * There have 
been modifications or substitute plans but as 
a dass these arc more difficult of execution 
and with the exception of the “push back 
type which in this country has been developed 
by Dorrance as a rule show less regard for 
normal anatomical arrangement or for possible 
senous damage to developing bones and 
teeth 1 

While hygiene of the mouth nose and 
middle ear, and the later facilitation of dental 
prosthetics should be sufficient reasons for the 
closure of the open palate deft, the driving 
motive for the operation is the desire to 1m 
prove the fault> speech In its last analysis, 
the modifications and interruptions of the 
vocal sounds essential to enunciation are just 
as dependent upon musde action as is the act 
of walking An inert dental prosthesis, or a 
repair from live extraneous or passive tissues 
can be made to supplement a deficient palate 
just as walking can be aided b> an artificial 
limb but to function each requires that it be 
under some indirect musde control 

While the common designation mentions 
only the deft such a palate is usuallj short 
anteropostcnorly and without sufficient com 
pcnsating hypertrophy of its essential musdes 
to control the air leakage Clinical evidence 
of a prevalent muscular defidency comes from 


HI* opmtioa cf brvWln* tW ckll 0 / tW b*rd *>7 

non *1 rawd frow tbr wirfac* of U* y d 

paliU tbirwrt Utml loerwnen, mnlalm** the t*o h»hn of th* 
tir drrwlin* the paliU it e t tn al »rth ill tn rrh tav wl »od 

tan fmfaenio* i»l w rt i mn the bord<T» •* ihcae Sir*, ™ '** 

lenbed lil br D*rfmb*cb ] 84 Wumt report td "en-rtl e»*a 

»h«ch openQo* »« Aw ti> IW uw inoil rU* b«t tb* UtrrU 
wit* oraitltd ilwttrr t* ti 4, rn'nrtrd » ojicrmtMjc* l *» 
h»ol tmd *e>ft pllitf *rr*«»tlj Win* Ulml utcrwoi ( ) 

TW Ofi-ritnw Vi ' fartlil defu lid 

m*j U ladicjted aalr * hem t W p«Ut» m rormUrl »h<t 

Frora tW IVpartwmt of fctrfrry WrrtwirUw 


the occasional case in which there Is normal 
speech with a wide open deft, together with 
the fact that in the majority of cases, enunaa 
tion can be improved still further by speech 
training subsequent to dosurc of the deft 
Chalmers Lyons is gathering confirmatory 
laboratory evidence Judged by the relatively 
late period at which the average deft palate 
child attempts to talk a musde deficiency and 
also the open deft might primarily be dc 
pendent upon some derangement or blight In 
the nervous mechanism just as marked con 
genital defidcnacs of the external ear are 
frequently an expression of a blight somewhere 
in the auditory tract or its connections 
The greatest adjuvant to the short passive 
palate is a musde band in the upper part of 
the superior pharyngeal constrictor, which can 
act as a half purse-string in dosing off the 
nasopharynx With a deficient palate over 
action of this strand may draw forward a 
thin shelf like fold of mucosa commonly 
called Passavant’s pad and the degree to 
which this plica is developed before operation 
can be taken as a rough indication as to qua! 
ity of the postoperative speech results. This 
necessity for developing the crippled muscula 
ture in no way minimizes the indications for 
proper operative dosure but emphasizes the 
importance of not further hampering the al 
ready deficient musde power 
Even when the operative procedure is 
technical!} correct which presupposes preser 
vation of an adequate blood supply, sufficient 
mobilization without damage to essential 
structures and proper coaptation of the 
denuded borders complete or partial failure 
may be a not uncommon result either from 
lack of primary union or lad. of good func 
tion Granting all of the above failure of 
union is almost always due to infection and 
its occurrence can be lessened chiefly by con 
tro ‘ local foa by having the patient in 
good condition, b} avoiding periods of preva 
lent respirator} infections or the exanthemata 

CmnmltT School •Oltdidat S*. Lo«k, 
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l n i A tocv- 
what AtUortfd 
repretmtaLioc of 
u * tnr Wit 
uy ! ucijU com 
picte dot at the 
paUt* Ln wbjch 
the ehroU bee 
den ha e been 
pp or mated 
aid the anterior 
part of the palate 
cleft baa been 
ar owed by 
prmrre of the 
lip and cheek* aa 
t a reialt f 
the «1 ta e of 
tha lip deft Kirn* month* pnrvicKuIy The diatorboa 
mentxmed a nut of any p-irtmila ttructure bat in tba 
tcliliooahip of the t cornpcaaent halm Vo each other 
Poe the better di^dar of the m b r qj e u t aeqaential itrpa 
aad t the amr tax- to iceiutnate the nlatna of each 
rnjnetj er to the palate at hoW in the hm ilhortrataoct 
aeh v.pat tr half erf the paUto and tba related alveolar 
pro*, w t represented *» xl anted alenj an itu caor* 
oearH ertaral to the palate proeem than to tbe palate aa a 
wtiofe that ■. at if each half were newed tadindoally 
I ha cm an opened out appearance with (mater trani- 
r»e width than «• normal 

P'1 hlohduatam—Dicflerdmeh a approach A* here 

pm unfed, the hrat and the charactermnf atep of tba 
theffen bach operaboo a a lateral me** throoth tbe 
m-aceperaatnin down to the booa in the molar reipoo, 
w hich , a hen extended behind tba manOa/r tahercW, 
*Wi the cootamty between the lateral header erf the aoft 
palate and ar tenor fa octal pdlar from the buccal naa 
Tba knife ban* held obbcpia t the aajpttal plane, it* pocat 
Ctwtad* with toe alveolar bone yu»t abov tin necia of the 
teeth The Ima of the inane® ■ aloaj the baa* of tba 
ICinttv*. tbe fnnfa itaefl and it» relation to tba necki of the 
teeth h ere r uadaturbed Tbe paint of the kmfe acral cha 
ikm* the boor aarface of the ahrotar proceai towing 
neitber the neck* nor crown* of tba teeth and arcadin* the 
trank of the major palatine artery by a wida roirrm All 
of tba aerft tnaom do* n to tbe bon are aft aa tba bbut* i* 
p«Wied backward, tbe line of the cat carrmi oat* rd be¬ 
ta ten tbe manliary tubercle and tbe kariaUr proceat 
Behind tbe hamular p mee* *. the ana of the kmfe handle 
ikifta to more nearly parallel tba wfittil plane the blade 
enttajf deeply m tbe dirtetwo ol tie pteryjoeianditaiWr 


liprwT. 1 tbe pant betnekept median to tha aaterioc 
border of the mandible The exact poaattoc of thh cot, 
both on the anrface awl in lta depth, thoold be AnX nacab 
acd awl then accurately made with ooe parpoaefal itrole 1 

Fij « Mohrhiatioo—Warren * appreoen On the tra¬ 
ded! ude where the natal teptan become* continue** with 
the palate pence**, time and tiaaoe will both ba aartd hy 
makmx an inemon Lhrcxxfh the teptal ainmaa paratVf and 
doae to its pmetrow with the palate thaw If the palat* 
deft acre unduly wide ca it* anterior part, mora of the 
aanal row opera bond mom mrjbt ba rocfcidrd a tba palate 
flap but thrt n arWom nrcraaary ta unjia deft* a ad a act 
practjcabl# m docbl* deft* Tba rctreraa anterior part of 
tha mcrooo u acmetinwa mada by tweeta* a araall bfad* 
throoth the Boatnl on tha deft aide or with tne enttm* ed*e 
of a ib*Tpen*d Brcpby elevator. bnt, foe tba pcratnl that 
much of tba roc-won a* here indicated will aa 3 >c« 

Tif 4 llobditatroo—drvaixai of tha roocopenoateal 
(lapa The pomt of the an*!a elevator enter* the lateral 
oaajwri yirt hi front of tha poat-palatme foramen and than 
by »h*M rotary movement* of the ahait and by packmxnp 
the peooatenm from tbe palate proceaa, the po«t t* worked 
toward tha mtd-pUna aatd it ptrrce* thron(h tbe lma <rf 
toanoo at tha bait* of the natal aeptnm and protrade* tato 
the deft By chanytn( the anjle at which the abaft m held, 
and workinj a bit forward, the mneopenewteam, and, with 
it, the poateoor palatme artery can be freed from the 
underiyro*booaa»farforwardaatheina*nrfocaiaen The 
artery in it* comae forward, may h* deeply embedde d m a 
(more on tba cnderaurface of tbe palat* proce*a fn*i 
•loch t u to be daiodjred by wmVln( tbe pornt dcae to 
the boot 

hip j 6, and i llobvloataw—mafor paW tkw arty 
FiXtnr* J d, and 7 ara dtMcranmatjc repreaentabon* of a 
traxrTTTw tectuQ tkroa(h the maxill* made Jtat p*» )tT>c ^ 
to the ere trait of tba deteertim* palatiae ca aa l newtd 
froco behead Fi(nro 5 Www* the point of tha elevator tat 
at it fir*t enter* the lateral motwo near the poatanor 
border of the hard palate In Fi*ur» 6 tbe pcfnt of the 
elevator bit ha* beta pathed palate-ward roeonnlefe* tha 
palate proccta By rotattoe of tbe thalt, tba pent of the 
bit can be made to raiae the *ubronc«ri part of the artery 


_ 
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tat the former may be more inptic*blc to defta extending 
hot a hole * j forward from tie ttan Inserting diarp 
book or tha needle pemted puller mto Ibe fm median edge 
erf the Libert ted palate flap draw inf the Utter toward you, 
the teuae pakt ipormiroaJi and toe a imu at an era* lti 
natal unlace, are cot with the knif e point along the poate- 
nor border of the palate proe m at far aa one can tee, which 
may be but few imlliiTietett on the &r*t hold Catching 
thepalat edge farther bark t each kmfe rtroka aa the flap 
brcomea freer more erf the held ccwtimxxuly cocon mlo 
lew 

In thn way om can extend tb maa»oo back to the 
EarUduan cmhtoc if need be mith the actaal hdd erf m- 
cwjoo ahraya m cw If in the lateral pharyngeal wall, 
ooe euti a fair med artery it t« caught with a beary 
mrthmg Ochwirr and, tf practKaUe tied with a ample 
b*atmr or aitare ce curved needle Tim Meeting, how 
ever unaDy can be cnutroOrd after cruahinj the etaeb 
by rearranging the lateral packing W> that tha posterior end 
of the folded fame extend* mto tht nasopharynx jnat 
enough t tot withm thn Uteral maaioo in tie nato- 
pharyapal aall briber the ample cuttny of the po- 
Mwroat* and natal tnweewa along lh« pcwteror border orf th* 
palate booe grata t cSocc t relaxation or how far tha cut 
merit be extended along tha lateral aaaopharyageal wall, ta 
determtned by repeatedly teatmg the relaxation with tha 
necdl* pointed puDer (aee Fi* 7) 

Ftf J llobduatvcn—drvaaou orf palat apooenrowi 
Thteirv boo orf tbe posterior part of the pakte dap ha mg 
been completed on me od sod Weeding controlled, it 11 
repeated on the other and the free median border orf each 
lap ti now examined If tha di\ tuon erf the palate from the 
rrml mocoaa haa not been completed to the poatenor end 


F« 4 

orf tbe palate proceaa, whatever remama of tha eouswrOea 
a divided with the pomt orf the kaife Tha arpaialx* 
should «n right to, tat should Dot ^rht, tha velum 
Cutting the attachment <d the palate apooeuroau a ad « 
the sopmaipoacd nasal mamas aloig tbe posterior header 
orf tbe pakte proem » the next eaaentml atep Tha wiB 
eooiplct the motahaabon orf tha mact^ierioaleiLl reitr flap, 
allowtag it to drop back toward the pharynx, downward 
toward tha tongue, aad meeban toward rt» feDow of the 
opooaite wde 11 shown a the cru m Kcboc (SpaltebcU) 

In relatrvefy narrow defta, the ewttmg erf tha palate 
■pcr.ruroan from the poatenor border of tha palate proem 
and with it the mucoaa covering ita naaal serfser 11 «8>- 

oent 1 >vmI defU this mcsMiiiwoally extended Utetsl- 

ly t the nasopharyngeal wall, and haekward in lti mop** 
toward tbe Enatadnan, cushion, and may eren tnefade 
so r a e orf tha fibers orf tha lerator palili mnads befvre **“~ 
oent reUxatiori u obtained 
Fig 6 Uoiahaaboti—dnwwn orf palate penrarts* 
In partial defta, the citenwve freeing described mnde f 
prece din g figure will not b« nctmary and t will be ft* 1 ** 
more CDCimient to divide the aponeutoatt with carved 
•ensue* on acccrat orf tha lunitabow 0/ the field erf atae 
Fig 7 lloiahaabac— tea ting posteriorly lftbaj<®c 
boo orf the velum with the nmcocuUnecm fkp can be 
ea*ly brought acroaa tba rrmfliae to meet rb eppmt*, I*® 
Utter lying in lti natural position, then th* part orf thafkp 
u sufficiently fret . 

Fig 8 Slots hr* bou—drvtaioo orf the poatenor laianal 
ptQar* Remsertng the netrfle pom ted pother p&t 

mal to the baa* orf th* wink, tbe same test r» repeated u 

the poatmor part orf tha eht m a not awffieiently free, one 
further obaervea to determine if it 1* the remtaaes za tn* 
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Ftg 18 Fig 19 Fig to 


anterior or pa*tenor pillar The former may be released by 
extending tne original lateral inasloo farther backward or 
a tense posterior pillar b cut at lta attachment to the 
pharyngeal wall with the knife or sassore, first putting It 
on tension with the needle pointed poller as abown in 
Figure 18 If the cut b made dote to the pharyngeal wall, 
very little of the palatopharyngeua rnuaclc will be severed 
from it* nerre supply and subsequent scarring will repair 
the defect In the pillar Any arterial bleeding should be 
controlled before proceeding furth er and thb is best done 
with a suture of a double plain catgut strand 00 a palate 
shaped strong needle. The double strand will preclude loss 
of the needle in the tisanes, should struggling occur at the 
time of It* Insertion. If »o far things have gone well and 
the child b In good condition one may proceed to free the 
rancoperioateaT flaps at the anterior end of the deft. To 
facilitate the sutunng In thb part, thb freeing should ex 
tend to the edge of the gum or to the Incisor rum fringe 
and a short somewhat tran*verse cut on each sloe, vertical 
to the ckft, may be of great help (See Fig 10 ) 

Fig 19 Mobalrxatioo—elevation of mucopenosteal flap 
Usually thb b moat easily accompfbbcd with a sharp edged 
Brophy elevator with which one can divide the connection 
between the palate and tbe nasal mucosa and also robe the 
flap from tbe underlying bone In freeing tbe median edge 
of the flap that cm era the premarlUa, difficulty b eneoun 
tered in tbe neighborhood of the Incbhe foramen It may 
be of some help to insert the small knife through the 
nastnl or to use the cuned-or the-flat elevator We have 
ceased to do a palate repair on children under a year old 
and by that time the Incisor teeth are usually erupted but 


It b to be remembered In using the Brophy elevator In thb 
region that. If tbe raucoperioateum is raised from over tbe 
bud of an erupting tooth. It may Interfere with its further 
development.* If however after freeing the flaps at their 
nasopharyngeal attachments, there b a tendency for bleed 
ing to persist or If there b any other suggestion that It 
might be well to curtail the operation one may now ad 
vantageously disregard the anterior part of the deft and 
proceed at once to denude and suture the posterior part 
that has already been mo bribed. After thb suturing has 
been completed the anterior part of tbe deft may then be 
sutured or it may be deferred to some future time as the 
patient ■ condition dictates Abo If either major pab 
tine artery has been damaged, one should be very cautious 
about cutting around the antenor end of the flap of the 
damaged side as some necessary blood supply or return 
might in thb way be sacrificed. 

Fig 10 Denudation—of the deft border by poring 
Tbe daasic plan of freshening tbe deft borders of tbe velum 
and uvula for suture b to cut off a thin nbbon of mucosa 
but this b ordinarily an unnecessary sacrifice of tissue in an 
area already deficient, and we now resort to it only under 
one of three conditions (a) when there b wxnc reason to 
complete tbe operation in tbe shortest possible time (b) 
when there b some special difficulty In getting at the field 
of iteration (c) In cases of two stage or secondary opera 
tioo after a previous failure where the cleft borders are 
puckered with hard scar 

Txicui haa abowa tWt tha bada of tba prrraotar tratk H« I iW aoft 
tiwoe* at tha palate juat awiuJ to drcfctaoa* «oo4ar< wt*r« they nuprbl 
ba danced taaly eitbar by lajadiooaa aw ol tbe fcmife or tlo aloe 
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t‘H i I knai iL w —of tbr deft burd en by ^ihttinx 
Id a primary c^xntma, where the rdum a acceaaible and 
where coodiboai me eatwfwctcry we foOow tbe dUd nerd 
by Lyon*, of mhtting the mocno of tltf border of the 
etirn rod male, rod tl»o 4 the poateoor prUan if thc»e 
Utter are t be naited (tea Fif 11) 

The border of the \ rhim a %Jit deep eooujh to allow 
eu thorn t evtrwcn tf the edge* t fire a raw eorfece equal 
to it* tiurkne-n Tbe cut wrfl be a little d eep er aoten or !7 
thaD m the center and only the mocoea t> amded at the 
errata The under mrfacr of the Lew <f the ureU is caught 
with the posher ai ihown, or the baae of the velum le 
engaged with the poller and the free border m epht with a 
bretonry or a ^ecmJ kruf In thn * y the depth of the 
cut eaa be jodgrd and controlled aith coowdeiabfe accu¬ 
racy Aa owe enta farther bwck, the paaher on be eobati- 
tated for the tattler Wbea thmi» p> mcefy thn cot may 
be templet ed with 00c movetneat, the knife gradually 
paratlrhat the tone border of the efcnn and emootily 
ahrttng the mnm m ae it n paihed bade toward theapex of 
the uvula On the other hand, it may prove to be a 
catch-ex-catch can perfcauaance, and cne transfixes tha 
tknn to posh or pnH fn any war that beat errrre 
Whether dcoc by panne °r •Uttm*, both border* are 
■nmmfrl throagboat tbor fall extent to ece that t i eiy 
where they p reseat wifSoeatly broad, cleanly cot, raw 
wjrfacci wtuco can be rawly approximated by the ewtnm 
Modi tone will be loat and mwe may be cmanonuaed by 
attetsptmg to oaiteiB-fittiag parti Amy place m the lefcn 
where tbe mocows edge a roegfa or unraanetreble can be 



J 

jwdsoonely nndercct cr pared The area near the palate 
apooenroaia M parbenkny important The bocikn of the 
■lucop e u owtewl flap* from the hard palate eboold lint be 
era mined with the rounded point of an artery foreepe, for 
any ^ac o ha of bov that might he been lactoded with 
the flap and any eueh should be removed Next, *ny 
ragged ct! p~t ihould be tnmmed end one ehnnld be abfe te 
evert the edfe of the flap toward tbe month rice in it* 
ulrocr eilr e unty 

Fit 1J Denodation—splitting the posterior frocml 
peHan In tboae pert infancy die palate can ofta b* 
con ementfy lengthened by continuing the denodahon end 
the eotorteg to the adjacent parti of the poetenor f**nJ 
pdkra To do thn the anterior half of the border of each ■ 
epfrt M shown, tins ent bong contranocw with the eUrAt 
at the baee of tbe mole, and farther beck with tbe £*“*■ 
«ae cat m the body of the prUar It u pewwhie to mb 
the pHan wiffloeutly to int erf ere immediately or «h- 
erqoently with nenl rv^s ration and thee mot be boc*ic 
ma d bigura *9 ahowi prllari sutured When thie a «*e 
•ntnrmgof tbe aaal wnfaee ebowti a Figare sS • caaiUed 

Fw Scturmg—the Ley suture The ftrrt «tnJ» 

wtoch, with we, so bat) tu tea for any fan of wrppl erocflt ary 
fixation, en aaffi the fibea of tti pakt apooeoro^r 0 
each ride Ttue brmj of toojh fibrooa tree mild flow 
dem, or dreenn* the etitnre too tightly mil not caoee 
cat throciRh aa epncUy « m the eofter 1 tract ere* T*^ 
type cf etay entnre w a t aa ept to do harm ei aia 
pUte* oc cfrcnmfemjUal tape bendt, or any other typ* <* 
ctrface piaawire 
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Fig 16 Fig 28 Fig 19 
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The left border of the deft it drawn forward with the 
pofler and the point of a fuD curved needle enter* the raw 
•oriace near the oral border at the cut edge of the apooen- 
rcaa, digging 4 or 5 im lbmeter* Into the substance of the 
rearm to emerge posteriori/ nearer the nasopharyngeal 
hordtx The right border I* then caoght with the poller 
*M the needle entering posteriorly near the oral border 
ooergea near the nasopharyngeal border. The knot la tied 
*t the naicpharyngeai surface. Both attend* are caoght 
with a light artery forcepa (mosquito pattern) 10 or u 
centrmeten from the knot and dropped to the left of the 
patient a Sace. (See Fig. 14.) 

Fig 14 So taxing—the velum Starting hat behind this 
firit. the aponeurotic an hire (3) three or four Interrupted 
▼title*] mattresa an tore* are placed In the velum and the 
nwcoa* edge on each ode U in tom caught op with the 
puaher so that the needle will engage Just 1 or a mifll- 
™fen of the edge. 1 

T<* Un we rat food qmahty ol Hit* kof*a k*ir t«*i b*e»if* 
Kob*» riiy httl* imtiwa and u, tinnier*, w»D teUrUad by “• 
t»d *l»n it Kiffiofnt »tr*»eti to *t»»d preset 


k**tk ol th* ueoikTWrt in «ucroWopw *«Va 

•* » bon* Wn tkarlr** rad dirwtrd <h»t*llT »Wdi r»k* t t*»a 
to **w tk* hair throw* tl« t»*oei roor-and fa-tt. U th* .bur a too 
«r too short, It will slow np th* toottimr If Lb* abort nJ tvotrVda 
fir* th* n( It will b* i» Lb* war d It B to* abort it sn*y ttmO* 
Jt^O Hors* hur bf cao o uatwrd c*mrr **d for tbn mn *t 
faw kioti in pvt 00 ni-ti uhm U faCcm th* fi-rt vtih tott nfi»* 
to**»t* to i ppimlin t* th* nv «irl*c** do*rty Ok irrocd so *■ wf 
to (fa tqrti th* tmc« ol th* tut. th* n«rt t»o knots in to*d vUh 
“Cto**™* tow* to *1 U permit tutyuif 


Fig as Suturing—the velum Then drawing on thia 
loop with the thumb and finger the needle trarene* both 
border* deeply but not deep enough to metude any of tl*e 
mucott of the pharyngeal tarface Each of these three or 
four deep autuna, aa they are tied are caught with forcepa 
and dropped to the right of the patient ■ face One or two 
simple mucoaa more* are placed on the tmder aoriace of 
the nvul* and one In it* tip the free end* of these futures 
with the attached forcepa bang dropped in front of the 
patient a face Thia bring* the pharyngeal aurface of the 
uvula and of the vdum Into view (Fig 16) 

Fig 16. Sutnnng—the uvula and upper aurface of the 
velum One or two mucosa anture* are placed in the 
pharyngeal aurface of the uvula and, if the posterior faucial 
pillar* are not to be united, two or three vertical mattres* 
autnrea along the upper aoriace of the velum. 

Fig a7 Suturing—the mucopenoateal flap*- If needed 
the an tenor end of the deft border a now farther mot* hied 
If the artery wa* damaged on one aide one might get by 
with extending the lateral inaaian on the sound aide all the 
way forward until it connect* with the deft in front, thus 
liberating a Vongue-ahaped flap with it* base at the major 
palatine artoy which e»n then be united to the other 
aide with expectation of primary union. Where both 
descending palatine arteries are intact one might raiac 
such a tongue-abaped flap on either aide and, after uniting 
along the ckft line, anchor the anterior free end where 
convenient, with a few alinple tacking” future* Thia is 
mentioned by Arthur Keith (6) who limply allowi the 
freed flap to hang loose treating to granulation and acxmng 
to anchor the flap In It* proper place to the under aoriace of 
the mariTia With the addition of the 'tacking' aa hires, 
thia baa worked satisfactorily In our hand*, but we prefer 
where possible, to leave, at feast, a narrow attachment of 
uncut tissue* antenoriy on one aide. On the whole, how 
ever if there 1* any doubt of the integrity of the major 
palatine arteriem, it I* safer to suture as tar forward a* the 
original relaxation will permit without tension and do the 
remainder at a subsequent operation aa a simple failure of 
union U much less a catastrophe than a slough or a dis¬ 
torted flap 

The mucoperiosteal palate flap* are united with vertical 
mattress sutures bringing aeveral millimeters of the raw 
upper surfaces Into contact. It la at the junction of the 
room with the mu coped osteal flaps that on* is most apt to 
have a failure of union due either to insufficient relaxation 
or deficient blood aopply and It la to be remembered that 
tight suturing Interferes with blood supply 



SURGERY GYNECOLOGY AND OBSTETRICS 


316 

and especially with yuung infant*, b> cart 
fully protecting the patient from contamina 
tion earned b} the operator ■ breath or from 
the presence of someone with an acute coryza. 
That aseptic or antiseptic technique as 
ordinarily interpreted may have little bearing 
on the result Is suggested bj pre Lute nan 
report* of send operated upon with fewer 
average failure* than we can show today 
(Muetter 8 senes) Of importance is careful 
handling of the tissues and of the patient the 
prevention of excessive loss of blood and of 
aspiration The latter is greatly helped by 
operating with the patient 8 head hanging over 
the end of the table (the Rose position) and b> 
auction It is our belief that there 1* no post 
operative plan of mechanical protection or 
support of the »uture line equal to packing of 
the lateral incision with itnps oi gauze Thi* 
also help* to control bleeding and splint* the 
palate nut the use of any one of the*e is not 
free from added danger either to the patient 
or the palate 

The mo*t pertinent criticism that can be 
leveled at the original Dieffenbach \\ arren 
operation 1* that it fail* permanently to 
lengthen the intnfiscally abort palate Bropbj 
attempted to compensate for this by partially 
uniting the po*tenor faucial pillars and on the 
average produced the longest palate* that se 


have had opportunit} to examine. However 
the posterior part of a palate thus lengthened 
curve* somewhat downward away from the 
plane of the pharyngeal muscular band men¬ 
tioned and thus, must work at a mechanical 
disadvantage. To be of the greatest help the 
lengthening should be in the plane of I*as*s 
vant s pad When at the operation the vdum 
U allowed to drop back hy section of the 
palate aponeurosis, a raw area presents itself 
on the upper surface of the palate flap appear 
ing from under the posterior border of the 
hard palate (aee Fig 15) As thi* heals the 
velum again assumes it* original portion 
We have attempted to prevent the secondary 
drawing forward of the velum by covering this 
raw area with flaps of mucosa turned from the 
cheek through the lateral Incisions, This ha* 
given ns some miite satlsfacton results but 
on the average the bleeding has been 10 severe 
as to cast a doubt on the advisability of the 
procedure \ eau has varied the original pro¬ 
cedure b> not cutting the nasal mucos* 
laterall> behind the bon) palate but under 
mining and stretching it without dividing the 
aponeurosis The thought occur* that the 
indications which time maj confirm for the 
more radical ‘push back modification will 
come not simply from the fact that it length¬ 
ens the palate but that the lengthening is In 


Fig 8 Suturing—mncoperxwteal fljpa Tbe nwl 
«nlmof Mturf i txd »tth • krag Uraod attached I th* 
otfdk ahicb Utter i> temporarily dropped in front of tb* 
pi bent Ure 

Returning t the aponeurotic suture that hangs t lb* 
p*.treat left both Mrarata ire caught m the op of i 
potated rterj forrrp* i ecu tuner era from the Loot, and the 
•Jtnre t just beyond The beak of the lacked farcep ta 
then pushed into the naw^iharyne, the tain arc opened to 
bberate the vtranda and tbe forceps uwitndra* the aature 
remaining 00 Lh* pharyngeal airfare later to cut it* way 
oat TW react arrntattance* of t» *nbaecprent repabaan 
w* do no* know foe we have never again beard from a angle 
coe of them Ooe crwU o»e chromic gut, bat the knot 
wot Id *bll be threran off and the gnt wonld cmrve mere 
tinoe reaction than tbe hair m a place abere th* qaxkeat 
i wb U «»jot with the lea*! datnrbance a roort dewrahk 
If needed, an ertr* autur* a added on th* tinder njtfire 

F» *j Suturing—approximating the n»co»« Tbe 
oeedfc carrying the anterior autnra t* ajpu* packed tg> and 
tb* raocoaa edges are accurately cnapted all tb* a ay bark 
to tbe b**e of th* treata with lraht nmran* witur* »Uch 
b cut J centimeter bryood tbe laat catch aitboat knot 
tirra Th* posterior pjaa arc shows t ha e been united 

A careful lropectjoo of the *utnre bse foe bleeding. and 
of the pout ion of tbe paeti, completes tbe cperatJOT 


Opera boo fot a partal deft a done 00 the atu general 
plan rapt that whet* the deft m \ eiy narrow and ettewdi 
only a bttie way tnt the hard pakte a ipeoal apooearobc 
suture a not ne frn -y One could cOTverurntly date the 
velar clrft* a thoct making the lateral maatou, the on* 
trad Warren operation by elevating tbe tnecopenoatrom 
fnxn th* deft wrtb a Bronhy elevator bat the patat 
apooeuroua should aH yi b« severed from tbe posterior 
border of the. palate proce* and packray. inserted tkrOTgh 
tbe lateral nawm, is a comforting prophylactic again* 
bleeding FortbeTmore if. aa far as poawbte coe iteki t 
a banc plan of operation, be will develop a better prrwwal 
technique and twUer team work Lhaa if b* yield* to th* 
teoptaboo of making onnectasary varfabocca 

Far jo Secondary opera bOT a, A caae t* a hvh therr 
bad been practically no denar* of tbe deft fran previOTi 
opera boo*, bat a cranplete loa erf tbe right ni scopijCTteal 
flap and a very moch shortmed dan The rough area in 
front of P indicates the patat pTOceaa covered only by 
catnahle scar Tbe dotted hue* indicate a lap to be rawed 

from tb* cheek to replace tb* nxhl mufopenoatcal flip 
h. Th* cbert flap ba* been tailed and, 00 th* left aide a 
dotted ho* indicate* tbe line erf inctaaon for tphttmff the 
deft border and the postenoT pillar c. The cheek (tap h** 
been (stared into poattion to form tie nyht half of th* 
palate antenorty nd the t*o bahea of tbo velum 
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Fig 30, a Fig JO b Fig 30 c. 



Fi* 31 a. 


Fig 3' b. 


Fig 31 c. 


Fig 31 Secondary operation. a F.iami- 
natioc showed patient bad had a flap turned 
from the right cheek to fill In the apace between 
firat molar and central Inoaor going back to 
the baae of the firat molar on the left s*de. 

There is union everywhere with the exception 
of two placet, one to the right anteriorly and 
one to the left posteriorly The uvula be* be¬ 
tween the molar* Posterior pdlara had been 
brought together for i centimeter behind the 
uvula but the opening between the natal and 
oral pharynx is *3 nuUbneter* from before 
backward and at the posterior pharyngeal wall 
b the aune drstance from ride to stde He ha* 
some action of the pharyngeal muscles 

b Palate wa* lengthened by freeing the pos¬ 
terior pillar* from tbelr attachment to the 
pharynx almost to the upper pole of the tonsil, 
then the free border of each pillar was split anu 
the median borders were united (Fig. 31c) This 
accomplished two tiring* It released the pillars 
so that tbe fauces and velum could be drawn up to the proper 
le\ el, and it allowed lengthening of the \elum until it prac 
ticaJlr touched tbe posterior wall of the pharynx (Fig 3rd) 
e The palate has been reconstructed ao as to extend 3 5 
centimeters behind the uvula There I* an opening 1 *tween 
the nasopharynx and oral pharynx oj centimeter from 



Fig. 31 d. rig 31 e. 

before backward and 1 centimeter from side to tide. The 
speech is good, no still has one opening in the upper 
fomk medal of the flap that has been tamed in from the 
cheek, and another small opening lateral of this flap in 
the anterior part of palate but these seem to cause 00 
inconvenience 
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Fi* jj Secoodary opera tkc a. The 
pttKflt ongtmaUy had a doobiedeft trf 
the bp and palate At operation there 
nolinnetefi erf 1 tiUbk Htp 
material, aboat a jj «nlkractrr^*<-c 
to fin in and the poatmer jaBan a era 
(tr« and wtfl developed 

The dero du ig ■ ^ rrlancy are i»- 
(I*oted in Fix 31 
The aetcena atrp aaa rftrikr to that 
•howninFif 31 b and c, bet, beta oae 
*e drew too freely 00 th* pharyngeal 
rrrwnm, a eocatnctxaj erf the naaa- 
phanrageal epenmg latex d*\ekped 
(we r* 3*, b) The ny waafl onreu* 
beta am the naaepharytu and to* oral 
pharrm waa enlanetd by trana’.crar 
njaaion throogh the ceil i*dco» »t 
aboot the Irrd erf the t*per pdf 
of the tooala The rancc*J raem- 


Df M. 


Fif. 3+, b. 
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FI* M *- 

\jt me ni raised bv dissecting It backward for a thort 
distance and at ttds level cutting through tbe nasal mucous 
membrane, thus forming two flap*, one with the base below 
and one with the base above, the one below being conn 
posed of oral, and the one above of niaal mocoui mem 
trane Tbeae flap* were Curled 00 themselves and sutured 
with Interrupted chromic catgut »o that the entire naso- 
pharyngeal opening was surrounded with raucous mem¬ 
brane. In this way tbe opening waa cocsldeTabfy enlarged 
(»ee Fig tj c) 

d Final result 7 montha following last operation. 

Fig 33 Secondary operation, a Patient bad bad vtm 
langetiback operation. Figure 33 a thowi hnne-«boe Ind 
*ion run ni ng around just lurid e the fringe, from the fait 
molar on the left to almoat the aetond premoUr on the 
right Dissected flap* back, freshened the edge* of the deft 
and sutured them together leaving the anterior part of 
the flap* free (6) (See Fig. 13, b) 

Fig. 34 Secondary operation, a. Small defect In central 
portion of palate b doied by frtelr undermining through 
lateral Irradon* *hown and If the defect la anywhere 
near the posterior border of the hard palate, thb moat be 
cut. The border* of the opening are then freshened and 
tutored aa in the fait operation. It ta seldom necetcary to 
chw a bifid uvula, but to save nervousness 00 tbe part of 
the mother It can be doaed 11 lhown In thii cate ffifi 
34. b) 

Fig. 35 Secoodary operation a. In palates distorted by 
previous operation one must adapt the plan to meet eru¬ 
ditions. Tbe nght half of the uvula was united to the left 
border of the pillar ra thb case The dotted line* indicate 
the denudation *ht placed lEghtiy to the pharyngeal and 
nasal surface 

b Show* the suturing of the uvula and pClara which 
pave a fairly long vefum. The mofaHiaUoc faefafem, as 
they scat up, win draw the new velum std farthar back, 

rig- yd ctoring the double cleft. Considerable difficulty 
has frequently been encountered In closing the anterior rod 
of a aide open palate cleft Ftaurt v6—A, B C, and D 
dust rate the plan by which We nave been able to obviate 

the plane of the constricting pharyngeal 
muscle band 

The base factor for success or failure and 
Trhlch largely determine* operability is the 
proportion of usable tissue to the width of the 


Fig 35 b 



Fig 3 <S 

moat of this difficulty It b usually done aa the *ecood 
step after the Up has been closed The A flaps are relied 
rrom the septum and tbe ride* of the aides of the pre- 
marilla with base above. Tbe B flaps are tongue-shaped 
with base posterior and contain the major palatine artery 
After moWhiing tbe A flap*, a section b removed from the 
*eptum V which permits the prenuriHa to move hark 
ward fa contact with but not fa between the maxiJlr 
Tbecleft was efcwed by rotating the A flap laterally and 
snpwimposfag the B flap, raw surface to raw Surface, and 
uniting the 3 mattress sutures. The pmnanlU U motfHred, 
P^bed backward, and held there trv raising and uniting 
tbe muema membrane across the face of the alvrobr deft. 
A year or so liter the posterior part of the deft b closed. 

area to be bridged over At the alveolar 
border, spare palate tissue is practically nil, so 
that here it is necessary directly to appron 
mate the bones This Is most easily, safely 
and accurately accomplished by pressure of 
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the Lp after repair of the hp deft (4) In the 
molar region the proportion of available 
maco pen osteal flaps increase* with the de¬ 
velopment of the unerupted teeth so that in 
most instance* condition* for dosure will be 
come satisfactory between j and a year* of 
age (i) (see Fig 30) In rare instance* where 
the deft ends antenorh in a rounded opening 
bounded by the alveolus and with little or no 
palate proceaj (tee Fig 16) the operation may 
have to be postponed for some time and even 
then some modification of the classic proce 
dure may be nece**ary 

In older people especially those in whom 
the *oft tissues have been subjected to the 
pressure of a dental plate which was, hereto¬ 
fore retained by tooth dasps, in palate* 


damaged b) ] 
tremd; wide c 


possible or more certain b\ dividing the 
operation into two step*, hrst raising and 
packing under the flap* and in a few day* to 
2 weeks, after reaction subside*, freshening 
the border* and suturing (?) 


One strong recommendation for the cbwc 
Dieffeobach W arren operation is that if done 
without injuring the major palatine arteries 
tDd the flaps should fail to unite at the suture 
line there will be little visible loss of tissue 
and the flaps will drop back to a normal posi 
tion without embarrassment to a proper!; 
timed subsequent attempt 
This artide is presented not with the idea 
that wr hair anything oew to offer but per 
haps, as a timdv review of underlying pnnd 
pies of a usable technique 
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HYDATID DISEASE OF THE BRAIN 

HAROLD R. DEW B S M.B., FJR.C.S FACS. Sydney Adtoaua 
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AS in the case of all organs, infestation 
/ \ of the brain with echmococcal disease 
-I V may be either primary or secondary 
In the former the cysts are derived from hexa 
cant embryos which after passage through the 
liver and lungs have been earned by the ca 
rotid arterial stream to the brain Secondary 
cysts arc metastatic and result from the sow 
ing by the blood stream of scohces derived 
from a fertile primary simple cyst which has 
ruptured into the left side of the heart. It is 
obvious although the fact has not been uni 
versnlly recognized that the pathological and 
dinical aspects of these two types are very 
different and until this is appreciated much 
confusion must occur in their interpretation 

PRIMARY CYSTS 

Even in countries like Australia and Argen 
tin a where hydatid disease is relatively com 
mon primary cerebral hydatid cysts are quite 
rare Statistical studies bnng out the inter 
eshng fact that they are at least seven times 
as frequently met with in the child as in the 
adult—the relative figures bong 4.9 per cent 
and o 7 per cent. This is explained by the fact 
that infestation with hydatid disease as with 
other helminthic diseases almost invariably 
occurs in early life—the period of disregard 
for cleanliness and personal hygiene and the 
age of dose contact with dogs Although the 
greater number (88 per cent) of ingested cm 
bryos are held up In the capillary beds of the 
liver or lung the remainder pass through and 
are available for distribution to other organs 
by the blood stream There seems no doubt 
that the peripheral distribution of hydatid dis¬ 
ease is entirely dependent on the vagaries of 
the systemic arterial circulation Owing to the 
comparatively large size of the carotid vessels 
in the child a fair proportion of embryos must 
be earned to the brain where encystment 
with the formation of a single umvesicular 
cyst usually occurs As a cyst in this situation 
grows relatively rapidly because of the soft, 


non resistant tissue and the ample blood sup¬ 
ply, pressure effect* on the brain manifest 
themselves within a few years bo that the 
child develops signs of intracranial pressure 
and eventually undergoes an operation or 
dies, thus adult life is rarely, if ever reached 
with an intact primary cyst. 

As in the case with hydatid disease of prac 
tically r all organs, the liver as the first filter 
also often contains a primary cyst of the same 
age so that the association of hepatic and 
cerebral cysts is found in approximately 80 
per cent of these cases 

Pathology Primary cysts are neariy always 
single, any case showing multiple cysts should 
at once be suspected and the possibility of the 
cysts bang secondary considered They are 
typically umvesicular daughter cyst forma 
tion being of extreme ranty and in the few 
cases m which it has been recorded, has been 
associated with a history of local trauma to the 
cranium The cyst commences its growth in 
the cerebral substance quietly enlarging until 
it is big enough to produce pressure effects 
Here a gam the location seems more or less to 
comade with the distribution of the blood 
vessels—the frontal lobe bang the most fre 
quent site As the <yst grows It may impinge 
on the lateral ventricle on the surface or even 
erode the skull and rupture m any of these 
directions may occur, usually with profound 
anaphylactic symptoms and death The ad 
ventitious capsule laid down bv the cerebral 
tissues is ill defined and at times almost non 
existent—a fact well in keeping with the non 
reactive nature of the glial tissue generally 
Adhesions between the meningeal layers may 
occur as the result of pressure but most of the 
vague microscopical changes which have been 
described by some observers as occurring 
around these cysts seem to have been pro¬ 
duced as a result of terminal phenomena. 

The nervous tissues are simply pushed aside 
and even in large cyTits it is surprising how 
little alteration occurs m their structure. The 
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raze to which the cyst can grow and yet be 
compatible with life is astonishing—cases in 
children in which more than jo ounce* of 
fluid were Jound have been recorded (Fig i) 
This is due to the yielding nature of the skull 
which prevails during the actively growing 
period and to the remarkable compensatory 
powers of brain tissue particular^ in young 
people 

The Wood supply of the brain is so ample 
and the soft nervous tissue so non resistant 
that growth is regular and comparatively 
rapid, while in nearly all case* the cyst is 
healthy and fertile containing many scolices 
within their brood capsules Degeneration, 
with the production of pultacecms material 
containing cbolestenn and hyaline dfbris doe* 
occur sometimes but no case* of dense fibrosis 
or calcification have been recorded Pressure 
effect* may be manifested by distortion or 
thinning of the skull, either generally or in a 
localised area, and some remarkable cases 
have been reported Pressure on the ven 
tricular system with the production of vary 
ing degree* of internal hydrocephalus or ven 


tricular distortion with the production of 
rapid increase of intracranial pressure is com¬ 
mon Finally localized pressure on certain 
non silent areas of the brain may produce— 
as in the case of other non Infiltrating tumors 
—typical clinical syndrome*. 

Clinical aspects The average age erf bid 
dence in the recorded Australian cases is ri 
years and this corresponds with statistics 
from South America. The latency of the dis¬ 
ease is remarkable and with the exception of 
the cystic astroevtomata fa greater than that of 
any other intracranial tumor As is to be ex 
pected. the symptomatology li that of a simple 
non-in filtrating slowi\ growing tumor of a cere¬ 
bral hemisphere and depends on tbe location of 
thecyit Generalsymptomspredomloate,and 
except in a country where hydatid disease U 
well known the true pathological nature of 
the lesion usually rem a i ns unsuspected. Thin 
rung of the skull which ma> be reduced to the 
thinness of paper or even perforated may be 
detected over tbe cyst either by palpation 
or radiograph} This contrasts with tbe 
hyperostosis of meningeal or osseous neo¬ 
plasms and Is extremely suggestive. Localized 
tenderness or a cracked pot sound on per 
atuion may also be present 
It foDowi that the diagnosis m any of these 
cases will depend on a full neurological exami¬ 
nation If necessary the standard andHarj 
methods of examination which are found so 
necessary m tbe localization of many wtra 
cranial tumors being used As In these cases 
tbe all Important accuracy’ in localization 
depends on a very careful analysis of signs 
and symptoms but It should be possible In 
the majority of case* An accurate patho¬ 
logical diagnosis will except in bo called 
hydatid countries be rarely made 
It would be expected on a prion grounds 
that the Cason! intraderm*] test would be 
positive in a high percentage of these cases, 
but In the few recorded cases In which the 
test has been carried out, the reaction has 
been negative or equivocal Further statistics 
are urgently required to determine the di« 
nos tic value of this test In intracranial hydatid 
disease. Aa In the case of simple cysts gen 
eraHy the specific hydatid complement fixa 
tion test will be of little, if any value 
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The following ease history illustrates some 
of the features mentioned 


Care i D P male, seed is year*, tu admitted 
to the Royal Alexandra Hospital for Children com 
p laining that for the preceding 8 months he had 
suffered from severe headache which wai made 
worse by exertion or excitement. He had vomited on 
many occasion*, the event having no relationship to 
the taking of food, but neither the headache nor the 
vomiting had Increased In frequency or Intensity For 
the 6 months before admission he had noticed that 
he could not see the blackboard at school plainly but 
he had never had double vision. Further questioning 
elicited the fact that he had a tendency to become 
giddy on stooping and that recently he had bid some 
tin aim* *nd numbness in both hands, Hehadhadno 
serious Hines* and complained of little except the 
headache. He had spent all his life on a farm. 

Examination revealed a well developed lad- 
normal for hi* age In all respects—bright and Intel 
llgent in hi* answer* Ills bead was normal to 
palpation but measured a little more than normal 
although there was no suspicion of Internal hydro¬ 
cephalus. There was no tenderness to percuasion and 
no cracked pot sound Examination of the eye 
grounds showed equal bilateral papilloedema of ap¬ 
proximately a dioptere the visual acmty was some¬ 
what below normal but the fields of vision were 
normal to both small and large objects The pupils 
were equal and reacted to light while there was no 
nystagmus. Examination of all the cranial nerves 
was entirely negative while all the peripheral reflexes 
were equal and active. 

Investigation of the appreciation of various sens* 
tlons In the limb* showed no abnormality 
The gait was not abnormal, nor was there any 
ataxia or signs of cerebdlar Involvement 

Radiography revealed a slight Increase of convolu 
tional markings, some questionable separation of the 
coronal sutures out no bony abnormality of any sort 
The Cason! Intradennal reaction and the hydatid 
complement fixation test woe both negative. 

In view of the lack of any local or even latere Using 
signs, and because Intracranial tumor was suspected, 
it was decided to perform ventricular estimation 
This was carried out under local anaesthesia through 
two symmetrically placed posterior openings. The 
right lateral ventricle was struck at a depth of 4.5 
centimeters but seemed to be somewhat displaced 
laterally while the fluid seemed under normal pres¬ 
sure. The left needle struck fluid at a depth of a 
centimeters and this was under a much higher pres¬ 
sure than the right. The asymmetry of the ventricles 
showed that the lesion was not a centrally placed one 
and In view of the equivocal findings, the head was 
rocked from side to side and afr allowed to enter in 
to both needles In turn In order to obtain a ventrk 
uiogram. It was at once suggested that the left 
sided collection might be an hvdittd cyst and 
although do hooUets or sconces were found m the 
fluid, it bsd a much higher content of sodium chkiride 


than that of the normal ventnde—an important 
diagnostic point. 

The subsequent series of radiographs (Firs. * and 
3) showed a spherical cyst about 4 Inches in diameter 
deeply placed In the left ocdpltal lobe, obliterating 
the posterior horn of the left lateral ventricle, but 
not communicating with it. The posterior horn of 
the right side was somewhat displaced to the right 
Across the cyst cavity were several trabecula: which 
gave the Impression of multiloculatkm. 

This appearance was *0 suggestive that, taken Into 
account with the extreme latency of the lesion, the 
age of the patient, and the rarity of other cystic 
tumors In this region it led to the tentative diagnosis 
of hydatid cyst, and operation was advised. 

This was carried out, under local anesthesia, 
through a posteriorly placed osteoplastic flap based 
on the left temporal muscle. When the dura was 
opened the brain bulged a little and the cyit was 
tapped, a little brownish fluid being obtained. After 
due precautions as to soiling of the field, the cortex 
was exdaed with the Bovle knife to a depth of 3 
centimeter* and the air babble In the top of the 
cyst opened Into without any difficulty In new of 
the dense contact with the ventride no formalin was 
used as a sterilising medium. The fluid was sucked 
out and the collapsed laminated membrane which 
had produced the peculiar trabeculatlon on the 
radiogram was easily coaxed out In Its entirety still 
containing some fluid. The cavity was then sucked 
completdy dry and the thin ependymal wall of the 
lateral ventride with its characteristic pulsation 
was seen lying bare on the medial wall. Using plenty 
of Ringer's solution and "llntene pledgets the 
toilet of the cavity was completed, and a little alcohol 
on cotton wool was used to swab the bottom of the 
cavity which, after further flushing and drying, was 
filled with Ringer's solution. The degree of collapse 
of the hemisphere after evacuation of the cyst was 
remarkable. The dura and scalp wound were sutured 
In the ordinary wa\ without any drainage. The 
patient was returned to the ward m excellent enndi 
tion, was propped up after a few hours, and made an 
uneventful recovery Examination of the fluid and 
the cyst revealed very few scolicet, but a few hook 
lets so that It Is probable that the risk of contamina 
tion of the are* with hydatid elements was negligible 

The cyst which was well over 10 cent! 
meters m diameter was lying deeply m the 
occipital region but had produced no inter 
ference with the fibers of the optic radiation 
as it was too far forward and too cranial 
Neither had it produced any motor or sensory 
phenomena owing to its posterior position, 
and it is certain that had it not been for the 
performance of bilateral ventricular puncture, 
which permitted air entry localization would 
have been Impossible The laminated mem 
brone of the cyit was only separated from the 
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lateral ventricle b> the thin ependymal lining 
of the latter jo that the patient wae m nnmi 
nent danger of an intraventricular rupture an 
event which la almojt certainl\ fatal It la, 
indeed rather remarkable that the explore 
ton puncture did not ai it doe* occasionally 
in caae* of pulmonary cysta, precipitate rup¬ 
ture owing to the sudden liberation of support 
from the ventricular wall 

The following u an example of hydatid of 
the cerebellum This u the rarest location for 
primary hydatid thaeaxe—oolj two undoubted 
caaei having been previously recorded, both 
In South \menca by Pflaumer and Chiappon 
Alorqukt hai recorded a hydatid cyxt of the 
cerebellopontine angle For this case hiatory 
I am indebted to Dr E Britten Jones of 
Adelaide South Australia 

Ca*s i M II a boy aged y yean 9 months, a bo 
had lived all hb hfe 00 a farm m the country waa 
admitted to the Adelaide Hospital firm* a history 
of 5 week* Intennitteot vomiting Thae attacks 
came 00 ooce or twice a week and were associated 
with hstlessaess and drowsiness—between the at 
tacks be was bright and active. The parents hid 



fig i Case \ entnenlogram Lateral rlew 


never DoOced any nnsteadmeaa of flit nor was there 
any hat or \ of fitting 

On eramuialt** tie patient looked ill, lay ended 
op on ha right side with ha head retracted, and 
periodical!\ he ottered a peculiar cat hie cry Hb 
temperature waa normal aod ha pobe rate varied 
from to to 100 beau per minute showing sinus 
arrhythmia There a as a para Nab of the nght ex 
tcroal rectua muscle Tbc superficial abdominal and 
cremasteric reflexes were equal tod active—tbc deep 
reflexes showed no sb normality Doable kern If * 
ugn was present K radiogram showed no local 
thtnnmg of the skull and was regarded as completely 
negative He was thought to be suffering from basal 
meningitis and (Bed suddenly a days alter idmbsing, 
follow inf lumbar puncture 

\ntopay revealed a small hjdatld cyit about 1 S 
centimeters m diameter ra the right lobe of the fiver 
and the left lateral lobe of tie cerebellum w*s 
ocmratd bv a subcortical cyst approximately s 5 
cen timet era m (fiameter which had produced In terns! 
hydrocephalus and a definite nren re cone The 
litter cyst was unhesfcular thin willed, contained 
scoters, and bad extended to the arachnoid »hrr» 
was to thin over it that at autopsy the cyst fefl sway 
There b do doubt that the hepatic and cerebellar 
evils were both primary and both of the same ago-"" 
tie difference m rise beinf do* to the more rapW 
frowth in the Tascular and non-resistant tbsoe of the 
cerebellum. The meningitic phenomena are of i* 
terest and are perhaps due to actual stretching and 
irritation of the arachnoid oxer it I hare noticed 
similar phenomena ro a rapidly growing neopfism 
winch had extended into the cerebellir meninges 

The following one for the record of which 
I am indebted to Mr \\ A- Halles, F_R C S 
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of Melbourne is a good example of what is 
probably—In the absence of the certainty of 
complete autopsy—a primary cerebral hyda 
tid cyst in the adult 

Case 3 M R . a female egcd 44 yean wm id 
mitted to the Melbourne Hospital with 1 hlitorv of 
severe frontil hadicbe of 6 months duration. The 
he*dacha which were it fint paroxysmal became 
progressively worse and more peril stent, particularly 
during the 3 months previous to admission For the 
last 2 months her memory’ had begun to fall, while 
her responses to quauons became uncertain and the 
exhibited a certain degree of aphasia at times Three 
weeks before admission her mother noticed that her 
speech was slurred her writing began to deteriorate 
w hlle a progressive weakness In the nght arm and leg 
developed, *0 that she could neither feed herself nor 
walk without assistance. 

There was no vomiting and no gro*s interference 
with vtskm although the thought that the latter was 
not so good as formerly Neither was there any 
history of hallucinations of smell or sight. 

On exomtnahon there were found no signs of 
disease in the thoracic or abdominal regions. The 
had showed no abnormality—on Inspection or palps 
tion. There was no ocular palsy but there was a 
right sided facial paralysis of the upper motor 
neurone type. The hearing appeared to be hyper 
acute, and there was some difficulty in swallowing 
although the palate moved normally on both sides. 
The optic discs showed venom con radon and a 
doubtful degree of paptLlcrdema Owing to lack of 
co-operation and concentration It was found impos¬ 
sible to determine the fields of vision. 

The superficial abdominal reflexes were present on 
both sides but the left was much more artlve than 
the right All the deep reflexes of the right side were 
much more active than those of the left, but there 
was no clonus and plantar stimulation gave a flexor 
response on both sides There were no signs sugges¬ 
tive of cerebellar Involvement The cerebrospinal 
fluid was under excessive pressure but was dear and 
there was nothing abnormal detected therein. 

The diagnosis of tumor of the left cerebral cortex 
Involving the lower part of the motor cortex was 
made and operation advised 

Operation waa carried out—an osteoplastic flap 
being raised on the left side This revealed In the left 
temporal region a subcortical swelling which was 
discovered to be a simple hydatid cyst about 3 
Inches In diameter This was removed Intact and 
the wound closed without drainage. 

Convalescence was uneventful and 3 weeks after 
operation the patient reported that the headaches 
had gone completely while the facial paresis and 
speech difficulty were clearing up 

Four days after operation a Cason! inlerdermal 
tat was carried out, the response being a small wheal 
with a large area, of erythema but with no delayed 
reaction. It would probablj have been recorded as 
an equivocal reaction had not the history been know n 



Fig 4 Case 1 Patient 8 mooths after operation llair 
dipped to show scar 

This case is of interest in that it is probably 
a primary cyst of the brain in an adult—a rare 
condition although two other probable cases 
have been recorded in Australia, while a num 
ber of Isolated cases have been reported in 
other countries The percentage of primary 
hydatid cysts of the brain in the adult is from 
o 5 per cent to o 7 per cent—a low figure be 
cause of the rarity of infestation in the adult 
and because the embryo has to make Its way 
through the capillary beds of the bver and 
lung, after which only a small percentage can 
enter the carotid arteries, owing to the man 
ner in which they arise from the relatively 
much larger aorta 

Although I have not sufficient statistics for 
accurate deductions, it is suggested that the 
left carotid would receive a larger percentage 
and so cysts of this class should be more fre 
quent m the left cerebral hemisphere It is 
probable that in this case infestation with 
the parasite occurred relatively recently, cer 
tnmly not more than—judging from the size 
of the cyst—5 or 6 years previously not a 
very’ common occurrence in adults who arc 
not nearly so susceptible to helminthic infes¬ 
tation as children It Is also—arguing by 
analogy with other cases of extrahepatic cysts 
—probable that this patient has a somewhat 
smaller hydatid cyst In the liver, which Is at 
present undetectable but which may man! 
fest itself m later life Certainly she shouJd be 
kept under observation for a prolonged penod 
and any symptoms referable to the hepatic 
area viewed with the greatest suspicion 
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P* < Hjdatul Cyst nl the Wt bttnl lot* of lb* cefT 
be Burn froo * dnld «pol j By co ur t cnr of I>r F Brutf*- 
Jcxvm Tbe cyU mhida ki» f»llrn oot o< U cavity hi* lx-rn 
injected »llh bract tu cUri color 

Treatment of primary cyslt These cysts, 
lit *11 non infiltrating intracranial tumor* 
cauie death bv gradually increasing pressure 
effects so that surgical interference u the only 
treatment Provided localization is accurate, 
and with modern methods this should always 
be the case the operative procedure Is rda 
bvelv simple It should follow the methods 
laid down so ably by Cushing and hu school of 
neurosurgery and the operative mortality 
should be extremely low It entails the turn 
ingdown under local aniesthesia of a suitably 
placed osteoplastic flap the tapping sterfUza 
tion and evacuation of the cyst and Its Limi 
nated membrane followed by dosure without 
drainage Just as in the case of other uni 
vesicular fertile cysts the real risk is Infection 
of the area of operation b\ scollce* These 
may under favorable conditions, form new 
cysts, and lead after a few years to local recur 
recce in the form of a multivesiciilar evat 
This has been recorded on several occasions 
and must be carefully guarded against. If the 
cyst is comparatively super'll dal and if there 
is no evidence of Its actual contact with the 
walls of the lateral ventnde—partial evacua 
tion through a needle and the Injection of 5 to 


10 cubic centimeters of commercial formalin 
which is allowed to act for a or 3 minute*, is 
the procedure to be adopted. This effectively 
sterilizes all the scolices In a cyst op to at least 
12 centimeters in diameter which is probably 
as large as they are met with in this situation 
and predudes the danger of sowing fertile 
scolices in the area of operation Of course 
careful packing off with wet pledget* of En¬ 
teric or similar material is also advisable as 
an additional safeguard If the evst as in the 
case recorded above has actually bared the 
thin ventricular wall a protoplasmic fixative 
like formalin may be Inadvisable but every 
effort should be made by mean* of suction 
etc to dear out all the hydatid element* and 
then to sterilize the greater part of the cavity 
with pledgets moistened with Zenker s flma. 
With care and a doe appreciation of the dan 
ger of sowing scolices the risk should thereby 
be reduced to a minimum. 

If the ait Ues deeply it will be necessary to 
incise the cortical tissue through a silent area 
usually with the dectnc knife. In order that 
the cavity may be easih found, complete 
evacuation before incision 1* inadvisable and 
when the cut is opened the pump must be 
ready for full action The crumpled, brittle, 
laminated membrane must be removed intact 
bv careful coaxing through this incision after 
which the above mentioned toilet b corned 
out. After this is complete the cavity should 
be filled with a properly buffered Ringers 
solution and the wound closed without drain 
age After treatment r esem ble* that after 
removal of any cerebral tumor and should be 
completely uneventful. 

In a previous work on the subject of byds 
tid disease in 192S I judging from the re¬ 
ported cases emphasized the gloomy prog¬ 
nosis of these cases, partly because then the 
mortality in all cerebral operations in children 
was unduly high and partly because of tbe 
frequency of recurrence, owing to conttmins 
tion of the wound with scolices Thanks to 
the work of neurosurgeon*, particularly in 
America who have standardized the surgical 
attack on intracranial tumors with a resultant 
remarkable fall in mortality and to the recog¬ 
nition by all observer* of hydatid disease of 
the risk of the spread of scolices In the opera 
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tion field, it would seem that nowadays prog 
no 5 is should be excellent and this, I am sure 
will be reflected in results in the future 

SECONDARY CYSTS 

Secondary cysts are invariably metastatic, 
being derived from scohces brought to the 
brain by the blood stream We are almost 
entirely indebted to D6v6 of Rouen for his 
original experimental work which first placed 
the pathology of metastatic hydatid disease 
on a correct basis 

The} are always secondary to lntracardiac 
rupture of a primary hydatid cyst of the left 
side of the heart and are the counterpart of 
metastatic pulmonary cysts secondary to rup¬ 
ture into the nght cardiac chambers 

Following rupture of a primary cyst into 
one of the left cardiac chambers the scohces 
and brood capsules are earned into the aorta 
and owing to the comparatively large lumen 
of these artenes from 60 to 70 per cent of them 
make their way via the carotid artenes to the 
brain—the remainder being distributed to 
more distant organs It follows therefore 
that in these cases the brain cysts are usu 
ally multiple—sometimes very numerous 
although the average number is four—are of 
approximately the same size are distributed 
bilaterally and indiscriminately throughout 
the cerebral or cerebellar substance, and are 
nearly always associated with cysts of a snni 
lar nature and stage of development in organs 
such as the spleen or kidney 

The fate of the original primary cardiac 
cyst vanes, it may be completely evacuated, 
undergo fibrosis and obliteration but more 
often after closure of the rent some residual 
scohces or brood capsules give nse to reactive 
daughter cyst formation inside the onginal 
cavit} so that b} the time the metastatic 
cysts are of an appreciable size a matter of 
a > ear or two the original single cardiac cyst 
is represented by one containing numerous 
daughter cysts (Fig 6) 

Man} such cases haw been recorded in the 
literature but in most of them owing to in 
complete observations at autopsy, or to non 
recognition of the correct pathological story, 
their true significance has been missed and 
the real connection between the cardiac and 



FIs 6 MultUtticultr pnmaiy cjnt of the cardiac mus¬ 
cle from a patient *ged 14. AWoduted with multipie 
metuutk cerebril cyiU which c*a»ed death From the 
P*thoIogK»l Museum, University of Sydney 

the cerebral cysts has not been appreciated 
It follows that the discovery at autopsy of 
multiple cerebral hydatid cysts should always 
lead to a close examination of the heart for 
the primary cyst, which will be found either 
m involution or containing daughter evsts 
Conversely a cardiac cyst with daughter 
cysts should lead to a brain examination 
Clinical aspects Owing to the fact that the 
original cardiac cyst must have grown to a 
size large enough to lead to rupture and to the 
necessity for a certain time—r to $ years—to 
elapse to allow the cerebral cyst to grow to a 
size large enough to produce symptoms, this 
type is rare in children The youngest pa 
bent of which I ha\e any record is a case 
recorded by Verco and Poulton, a boy aged 
The average age in an Australian senes 
of 7 cases was 22 years Practically all cases 
of hydatid disease of the brain m adults are 
of this type and so offer a remarkable con 
trast to the disease m this site in children 
The dim cal picture may be divided into 
three phases and if an accurate chronological 
storj is obtainable these should always be 
recognizable 
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Hf 7 Cut 3 ifultipV raeXtaUOC h>daUd ry*lt, 
wcu^cUry to t cardiac h>d*Ud TNae cjat-i »ctr »□ of 
the ut ut, that of a Mftoei tj and were all ample 
annewular cytia TV liver aWi cootairjrd Bnall cr*t 
nf about the tame «« in the apper part of the rtfht lobe 
The Inn** *crr dear but a mil hydatid me be* in 
(bametrr con tamo* umrroo* tanall daughter 7C1 a a* 
found m the afl of the left rntncfc erf the heart Thai 
a a* 1 all rr*prtU urmla t that ahem a ra Fume 6 

1 The initial intra cardiac rupture of the 
wmplc unlveucuhir primary cyst Is usually 
associated with sudden collapse urgent dyip- 
na* cardiovascular disturbance* or vary 
tng symptoms of an anaphylactic nature 
This is due to the sudden introduction into the 
blood stream of a sensrtixed patient of the 
speahe antigen and although in rare cases 
death ma> be produced, m the case of a small 
cyst it is conceivable that little effect would 
be noticeable In few if any of the recorded 
cases has this point been emphasized mainly 
because it was not searched for but often 
probably because it had been forgotten by the 
patient. Careful investigation would no doubt 
reveal some Dines* which would suggest an 
anaphylactic attack. The patient recovers com¬ 
pletely and rapidly on examination appeari 
normal then passe* into the second phase 

2 A phase of latency extending over a 
period of 1 to 5 years daring which the meta 


static cysts grow while the original cardiac 
cyst undergoes obliteration by fibrosis or retc 
tlve daughter cyst formation 

3 A phase of development of Increased 
intracranial pressure from the growth of the 
secondary cysts Owing to the fact that these 
cysts are multiple and distributed in a wide 
spread fashion it follows that the cerebral 
signs and symptoms may be protean rather 
like that due to metastatic neoplastic disease 
bo that accurate locahxatron may be difficult 
or impossible As the skull of adults is dense 
and reus ton t bony changes are not common— 
indeed there is nothing in these cases to dis¬ 
tinguish them from any other causes of in 
creased intracranial pressure 

Death in this type is brought about, either 
from the results of increased intracranial pres¬ 
sure the wtenait\ and rapidity of develop¬ 
ment of which Is dependent on the number of 
metastatic cysts present, or follows a second 
in tin cardiac rupture of the now multivesicu 
lar primary cyst. The latter event produces 
severe anaphylactic shock and owing to the 
comparatively large size of the daughter cysts, 
a rapidly fatal hydatid embolism of the main 
cerebral arteries The following U a typical 
history of secondary cerebral ecnlnococcts. 

Caste 4 KB female, aged 18 yean, admitted to 
boapetai aith Ban* of increased intracranial tension 

About a year before admission the patient had had 
an attack of a hat aaa, beewae of the occurrence of 
artfeana etc . thought to be "ptomaine poi*onlnx 
Some hours after a meal of ■*retry* she became very 
ill with vomiting cote-tike abcommal pains, and 
collipa* Sbe remained in a more or lea* uococsctrn* 
coochtioo for j day* When abe recovered conacfoct- 
De» ihe fe3t wefl but conld not walk In comfort fc* 
•ohm day* became of painful contraction* in the 
mu*det of her leg* uter a few weeks ahe wi* 
apparently normal 

Uistory m tdmtssm Three month* before ad- 
m ug on abe had noticed intermittent occipital head 
ache and interference with visual acuity T*o 
month* later the noticed weakne*a of the left upper 
iunb and a week later had attack# of romfthig unre¬ 
lated to the taking of food, Dunn* the last few days 
tbe headacbea had become much wow and mor* or 
leaa font bin cm* and ihe had developed pbotephot** 
Ml her other function* appeared normal 

Pirrual atmimaJU*. The patient * faca wm* ex 
praaioaleas and aha wia mentally dnB She 
ptoda of tha right eye bat no atrabunnr*, no djplc^, 
and no uyatifnia* whfle tbe papila reacted tout** 
and acaxnmodatJon Examination of the fuuoi 
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shoved bilateral pjmfflcrderna—more marked In the 
n*ht eye. Her field* of vision were not c h arted 
There was a left dded facial paresis of the Supra 
nuclear type, but all the other cranial nerves seemed 
normal There was a distinct weakneas of the left 
arm—the dynamometer readings being right 30 left 
10 The superficial abdominal reflexes were present 
but were less active on the right side. The knee, 
ankle, and arm joints were all equal and fairly active. 
The plantar reueres were equivocal but were taken 
as flexor The gait was tottering with uncertain 
equilibrium but there was no tendency to fall In any 
one direction. 

The apei beat of the heart was in the fifth space, 

3 5 Inches from the mi dime—there was no Increase 
of right cardiac dullness. A midsystolic bruit was 
heard just Inside the apex beat and up to the first 
intercostal space other cardiac sounds were clear 
Lungs and other organa appeared to be normal 
Operation A right sided cerebral exploration wai 
carried out great increase of Intracranial pressure 
was found, but as no new-growth or cyst was dis¬ 
covered a simple decompression was carried out 
After operation a large cerebral hernia developed 
and the patient died in coma, some 4 weeks later 
A vlopsy Multiple hydatid cysts of the brain were 
found lour in left frontal region one in each parietal 
lobe, and one In kft cerebellar hemisphere (Fig 7) 

This case is classical and instructive There 
can be little doubt that the attach 12 months 
previously was due to hydatid anaphylaxis 
and coincided with the initial intracardiac 
rupture of the primary cyst and that the drag 
nosis of ptomaine poisoning was erroneous 
The period of a year s latency followed by the 
development of the signs of increased intra 
cranial tension coincides with the size of the 
metastatic cysts of the brain and liver and 
with the reactive daughter cysts in the original 
cardiac cyst The protean and rather puzzling 
nervous manifestations were due to the multi 
pliaty of the cysts and made accurate locah 
zation impossible 

In this case—although in retrospect the 
diagnosis is easy—a correct diagnosis was 
not made until autopsy There Is little doubt 
that in these cases owing to the absorption 
of comparatively large amounts of hydatid 
antigen the Casoni mtradermal test and 
the hy'datid serological reactions should give 


almost universally positive findings but until 
this is earned out as a routine or until we dis¬ 
cover the criteria by which we can detect a 
quiescent cardiac hydatid the antemortem 
diagnosis of these cases must always remain 
a matter of chance 

Owing to the multiplicity of the cerebral 
cysts and to the presence of a cardiac cyst 
which is m imminent danger of a secondary 
rupture no treatment is of any value in these 
cases and operation is contra indicated 

smrnARY 

1 There are two distinct vane ties of hyda 
tid of the brain—primary and secondary 

2 Primary cysts occur almost exclusively 
in young children are simple and give rise to 
similar clinical syndromes to any other be 
nign, non infiltrating tumors and are amen 
able to surgical operation 

3 Secondary cysts are metastatic occur 
almost exclusively in adults or adolescents 
are secondary to an intra card lac rupture of a 
fertile primary' cyst mto the left side of the 
heart. 

4- They produce protean nervous manifes¬ 
tations owing to their multiplicity and in 
variably produce fatal results not being 
amenable to surgery 

5 The diagnosis of either type may' be sus¬ 
pected in “hydatid countries but even 
there may depend on positive mtradermal or 
serological reactions 

I have to acknowledge with gratitude the courtesy o{ 
Dn Temple Smith and R. B Wade of Sydney I>r 
Britten Jcmea c< Adelaide, aod Mr W A Hade* of Mel 
bourne who hare put their record* at my disposal and 
given me acctM to their cun 
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THE SURGICAL TREATMENT OF EXOPHTHALMIC GOITER 
LATE END-RESULTS 

EUOEXE H POOL, U D TACS urn JOHN D GARLOCK M D F\CS \r» \o*t 


A LTHOUGH the basic cause of hyper 
/ \ thyroid ism L unknown the most 
J- V efficient treatment is the operation of 
subtotal thyroidectomy By this procedure 
the surgeon breaks a vicious circle which in 
volvts the thyroid gland other glands of m 
ternal secretion ana the sympathetic nervous 
system 

During recent years, many papers on van 
ous aspects of exophthalmic goiter have been 
published the great majority from Amen can 
clinics The outstanding contributions have 
been the isolation of thyroxin by Kendall and 
the rationalisation of Iodine therapt by Plum 
mer Many of the articles have dealt with such 
topics it the technique of thyroidectomy 

r tive mortality the multiple stage opera 
the management of the poor risk ’ and 
the thyro-cardiac the basal metabolic rate 
and the estimation of end-results These pub¬ 
lications, representing the experiences of 
authorities in the most prominent dimes have 
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of kite a left wm to*fe*o*rd th* p»r«tb> rold* and rec*r 
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served to aystailize our present knowledge of 
the various aspects of the disease. 

Since the earlier years of our experience it 
has been our belief that the enlargement of 
the thyroid gland is merely an Incident in a 
general disturbance and that the operation of 
subtotal thyroidectomy is only a makeshift 
for want of the elimination of the actual cause 
of the disease. We argued that, If the same 
factors which initiated the disease remained 
active after operation many recurrences 
would be noted If the patients were observed 
for a long period. W e, therefore, decided to 
follow every case Indefinitely This paper 
then constitutes an analysis of 235 cases of 
exophthalmic goiter treated on the Second 
Surgical Division of the old New \ort Hos¬ 
pital which were carefully followed by re¬ 
peated examinations during the period of 
years between 1015 and 1932 It must be em- 
phasixed that tnese were all ward patients, 
and alter discharge from the hospital it was 
usually impossible to eliminate or correct the 
factori which seemed to be contributory In 
initiating the disease. This feature is less im 
poriant in private patienta since thar lives 
may be more effectively regulated Our 
private cases, which constitute a larger series, 
were of necessity not Included In the follow 
up clinic. The results, both immediate and 
late were better than those noted In this 
scries of ward cases, but It has not been feas¬ 
ible to reduce these results to figures. 

In the series of 215 patients, there were 179 
females and 46 males, a ratio of approxi¬ 
mately 4 to 1 Between the yean 1915 
1929 jo males were admitted for treatment 
From 19J9 to 1933 there were 26 men. These 
figures suggest that the incidence of exophthal¬ 
mic goiter m the male was markedly increased 
foflowing the great 1 trees and strain subse 
quent to the depression of 1929 
An analysis of the age grouping reveals the 
interesting fact that the vast majority of 
patients fall Into the third and fourth decades. 
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Fig i Retraction of ■tenwhyofd and divunoei of itemo- ipcciiJ damp* are then placed on the iithmui which ii 
thyroid divided between them From Surg Gyntc tr Otsl igjo,l, 

>IH 3 Insertion of special curved clamp between Uth- icoi 
dim and trachea When the damp a opened the nthmua Fig 4. Isthmus divided between clamps and dissected 
it aeparated from the trachea without hremnrrhage two from trachea From Swrg Gynec 6 r Obd iqjq 1, iooi 


in the penod of greatest activity There were 
31 patients in the second decade 77 In the 
third 73 in the fourth 31 m the fifth, and 13 
in the sixth 

The occupations of the patients elicited 



some interesting facts. One hundred and two 
gave their occupations as housewives. Careful 
questioning Indicated in almost every instance 
either excessive work financial distress too 
many pregnancies or marital difficulties 77 
were listed as factory workers This group 
suggests again the possibility of stress and 
strain as activating factors The remainder 
were scattered among the classifications of 



Fig 5 Superior \ easel* ba\ e been divided and lobe ITg 6 Resection ha* been completed lew vine a mall 
freed laterally Clamps are placed alone posterior part of part of each lateral lobe Trom S*r[ Gyntt trOoil igjo 
the lobe and Lobe remcrv ed anterior to them From Sttrg ] iooi 
Gpuc fir Ofirf igyo 1 loot 
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laborers teachers school girls, and stenog 
raphers 

Man) of the patient* suggested events in 
their lives precipitating their illnesses Thai, 
2i indicated that constant worry was a fac 
tor 10 had farm]) difficulties in ib cases there 
was a sudden death in the family 12 followed 
seve e infectious disease* 8 were precipitated 
b\ childbirth and 7 gave financial worries as 
a posnble cause In 2 cases the train of events 
was quite dramatic Both patients were 
young women who were badl> frightened b> a 
hold up Within 2 weeks each presented the 
classical signs of A severe]) tone exophthalmic 
goiter One of these patients hid been seen 3 
weeks before in the gynecological clinic and at 
that Ume there was no indication of the 
presence of hyperthyroidism 

The majorit) of the patients sought treat 
ment within 12 months of the onset of the 
disease Thus 79 had symptom* from 1 
weeks to 6 months 45 from 6 to 12 months 
and 28 from 12 to 18 months There were 31 
patients who apparent!) had the disease for 
more than 4 year* 

A surve) of the histones of these patients 
indicated that the majonty presented symp¬ 
toms usual!) associated with hyperthyroidism 
namel) tachycardia, tremor goiter palpita 
tion asthenia nervousness emotional in¬ 
stability dyspnoea on exertion excessive 
sweating and attacks of diarrhoea Approx! 
matciy 50 per cent showed exophthalmos. Ex 
cesave appetite was a common complaint. 
Menstrual irregularities were frequent. Loss 


of weight was common 11 patients lost from 
1 to 10 pounds 51 from 10 to 20 pounds 39 
from 10 to 30 pounds and 30 lost more than 
30 pounds. Eleven patients stated that there 
haa been no weight loss. The size of the goiter 
and the degree of toil at)' were not commen 
sarate. Many patients with barely recognlx 
able enlargement of the thyroid presented 
marked toxlat) 

The findings on physical examination were 
fairly constant Most of the patients pre~ 
sentkl psychomotor activity mental appre 
henskm tremor rweating muscular weakness 
enlarged thyroid gland of varying degree, 
rapid pulse elevated blood pressure skin of 
fine texture tapering fingers About 50 per 
cent presented exophthalmos of varying de 
grtes with the associated confirmatory eye 
signs In 108 case*, there was a systolic mur 
mur at the apex Diastolic murmurs were de 
tested in 8 instances Ten patients had marked 
auricular fibrillation In 88 patients no de 
tectable cardiac abnormality was presented 
Cardiac enlargement was noted in so cases 
Every patient after admission to the hos¬ 
pital was subjected to electrocardiographic 
examination That these abnormal heart 
findings In most instances, are of but tran¬ 
sient significance, U evidenced by the fact that 
careful follow up studies indicated their even¬ 
tual disappearance. Six of the 10 patients 
admitted with auricular fibrillation subse 
quenti) regained a normal heart rhythm 

Before the use of iodine (Lugol s solution) 
in October 1924 the ante-operative prepara 
bon of these patients was relative!) ineffec 
tive and the operative mortality was high 
The employment of Lugol ■ solution in the 
pre-operative preparation immediately im¬ 
proved the results. The symptoms of exoph¬ 
thalmic goiter as a rule are quickl) ameli¬ 
orated following the administration of Lugol c 
solution Elderly patients, however do not 
respond as quickly as younger ones. Patienti 
who have had iodine before hospitalization 
ore particularly resistant to Its pre-operative 
administration Some patients were definitely 
Iodine fast. Most of the case* in the latter 
group were discharged from the hospital to 
rest for a period of * or 3 months without 
iodine therapy Upon read miss! on their 
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response to Lugol’s solution was usually satis¬ 
factory Another group showed marked im 
provement following the removal of foa of 
infection as diseased tonsils and carious 
teeth and subsequently showed a more rapid 
response to iodine The usual effect following 
the administration of Lugol’s solution (minims 
10 to 15 three times a day) is a marked fall 
m the basal metabolic rate within eight to ten 
days, gain in weight, drop in the pulse rate 
and general improvement Some patients need 
a longer period to exhibit this improvement 
Each patient is an mdividual problem 

The first basal metabolism estimation was 
done m March 1921 Since then, the test has 
been w constant use and has proved a most 
valuable aid in determining the degree of tox 
iaty and the extent of improvement Within 
recent years, however wc have rebed less upon 
it as an indication for instituting surgical 
therapy Rather are we stressing more the 
clinical improvement as shown by a drop m 
pulse rate general well being of the patient, 
and particularly, by a definite gam m weight. 
Wc feel, in general that no operative proce¬ 
dure should be attempted m the presence of 
loss of weight This must mean that catabol 
ism overbalances anabolism and that thyroid 
activity is too great to permit of safe surgery 
The records indicate that when thyroidec 
tomy was performed during a weight loss 
severe postoperative reactions or a mortality 
resulted 

TECHNIQUE or THYBOIDECrOirY 

The operation of thyroidectomy is fairly 
well standardised There are minor differences 
In the technique of all surgeons, but they ore 
relatively unimportant In 1930 1 we reported 
a method which advised division onlj of the 
sternothyroid muscles near their insertion and 
the division of the isthmus Division of the 
isthmus was practiced by us as early as 191^ 
In most instances splitting of the isthmus is 
easily done but, occasionally, when it is 
markedl> hypertrophied it u unwise to at 
tempt this method Although the general 
details of the technical side are important the 
thyroid surgeon must evohe for himself an 
operative procedure which minimizes bleed 

'Sorj Oy»«c.XOtrt^ i* jo 1,1001—Fit*. 1-7 


mg, permits of adequate exposure, reduces 
trauma and can be executed quickly and 
safely 

Prior to the employment of Lugol’s solu 
tion, a graded operation consisting of polar 
ligation followed by unilateral or bilateral 
lobectomy was commonly employed We be 
lieve that little is accomplished by a polar 
ligation Its effect is uncertain Since 1926 
pxil&r ligation has been done m only 2 cases 
However it is still occasionally necessary to 
perform thyroidectomy In two stages 1 e , 
one lobe and isthmus at the first operation 
and the second lobe at a later date The dea 
sion as to which piatient will need a multiple 
stage operation comes with experience and 
cannot be obtained by following any set rules 
One is influenced by the intensity of the dis¬ 
ease, the course while bong prepared for opiera 
tion, and the reaction on the operating table 
during the initial procedure 

ANALYSIS or CASES 

Polar ligation In 17 cases, unilateral or 
bilateral supenor pole bgation was performed 
and no subsequent surgery was earned out 
Five patients died after operation, 4 with 
symptoms of a thyroid storm and 1 of heart 
failure These deaths occurred pnor to 1926 
Eight of these patients refused to have any 
thing further done They were followed from 
6 months to 4 years. Little change m their 
conditions was noted In 1 patient, further 
surgery was in advisable because of thedevelopj- 
ment of mental disease requiring state hos¬ 
pital care One pmtient, followed for 3 years 
showed such marked improvement that fur 
ther surgery was not recommended Still 
another was followed for 4 years, at the end of 
that time she presented none of the signs of 
hyperthyroidism One patient died of luetic 
aortitis 5 years later 

Ligation followed by resection tn one or two 
stages—26 coses Four died after operation m 
2 both pnor to 1923 thyrotoxicosis was 
responsible for the fatahtj, 1 developed a 
wound infection, followed later by hemor 
rhage Death occurred on the sixteenth day 
and autopisy disclosed a large thymus peri car 
ditis, and pleural effusion The fourth piatient 
died suddenly 48 hours after operation Post 
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mortem examination disclosed a iurmonhage 
into the *uperior mediastinum 

Careful follow up data are available In the 
22 remaining case*. Thirteen patient* were 
fallowed for from i to 10 year*, the average 
period being 7 yearn During their entire 
follow up period these patients remained free 
from any evidence* 01 recurrent hyperthj 
roidixm and were rated as 100 per cent rc 
lults We wish to emphasise that all of the 
case* reported In thu paper were carefully 
examined following * complete history taking 
every 4 to 6 month* after discharge from the 
hospital These personal examination* were 
supplemented by basal metabolism deter 
mi nations in many instance* Y\ e believe that 
follow up record* based on letter* are inac 
curate and that a personal approach alone U 
reliable W e regard thi* record of our ex 
penence* a* significant especially from the 
standpoint of the recurrence rate Frequently 
a recurrence was noted before the patient 
offered any complaints 
The 9 remaining patient* developed recur 
rences that is. enlargement of the thyroid 
with tone symptom* The} are herewith 
summarised 

Case 1 A small recurrence ass noted on the 
n*ht kide after 1 \ ears of food health 

Case 1 A small recurrence »as noted oa the 
left nde after s years ol food health 
Case 3 After 1 years of mcdleot health, pa bent 
developed a larfe recurrence follow in* a auficult 
childbirth A second resectwn was door Two years 
later she a as rated 100 per cent 
Case 4 Ki ter 8 years of freedom from symptoms, 
this patient was badly fnfhtened m an automobile 
acodeot A fes aeeka liter she exhiixted the slfin 
of a mild hyperthyreadam with uniB nodules in 
each lobe 4fter a coursa of X ray therapy all 
symptoms disappeared and the patient baa been aefl 
for a years 

Case 3 A larfe recurrence >11 noted after 1 
year A second resection resulted in in operative 
mortality 

C AM 6 A recurrence was noted a 1 thin 6 months 
roUowtnf the second resection, the patient has re 
malncd adJ4 year* 

Cam 7 This patient remained aefl for 4 years 
before she developed a recurrence A second opera 
tom resulted m freedom from symptoms foe a years. 
Follow in* a difficult family situation a small recur 
ence was noted on the right side 

Cam 8, After 1 years of excellent health, a small 
recurrence developed oa the rifbt side Tonaillec 


tomv and radiotherapy brought relief This man 
has beta perfectly well for a years 

Cam g Except for cartuac symptoms due to 
chronic cardiac \alvuhr disease, this patient was 
aefl far 3 years After severe financial re\me* in 
igjp a larps recurrence an noted This was Sfam 
resected in two atafes The patient died suddenly 
j year later of heart failure 

Resection tn two stages 1 cUkonl frederas 
ligation There were 3 case* They are class 
fieri as 100 per cent cures after 3 7 and 9 
year* respectively (One patient died after 
operation of thyrotoxico*ij after resection of 
one lobe * two stage procedure having been 
planned ) 

Primary rejections in one stage Thi* group 
constitute* the bulk of the sene* 178 cases. 
There were 7 operative death* most of them 
occumng before 1928 In 5 cases, the cause of 
death was postoperative thyrotoxicosi*. One 
patient died suddenly of heart failure on the 
fourth postoperative day In the seventh case 
tetany developed and did not respond to 
treatment The mortality rate for thi* group 
wa* 3 9 per cent However the records mdi 
cate that most of the death* occurred in the 
earlier day* of our experience More recently 
there ha* been marked improvement. In the 
laat 107 cases there ha* been 1 death, or a 
rate of leas than 1 per cent 

Careful follow up data were obtained in the 
remaining 171 case*. One hundred and fiity 
followed for from 6 month* to 9 year* were 
classified a* 100 per cent In other words, 
these patients were perfectly well and pre¬ 
sented none of the *ymptom* of hyperthy 
roi dism . Of there 35 were followed 6 months, 
41 for 1 year 37 for 2 year*, 18 for 3 years, 4 
for 4 year* 9 for 5 year* 4 for 6 years, 3 for 7 
year*, 1 for 8 years, and 3 for 9 year*. Five 
patient* were classified as 90 per cent Three 
prerented a persistent exophthalmos, and 2 
retained thdr tremor 

In the 16 remaining case* recurrence* de 
veloped and it 1* upon there that our interest 
is centered They are herewith tummarixed 

Case i Symptoms returned a I thin 6 mouths 
One year later (igt8) a second resection ati do« 
The patient died after operation This should he 
classed as a persistent hyperthyroidism because It 
seemed evident that the resection aas Lusuflkfeot 

Cam 1 A small recurrence as* noted after » 
jesr The patient a as then lost from follow up 
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Case 3 A recurrence wu detected after a yean. 

A n*cond resection was done. Later a recurrent 
nodule was felt in the left upper pole. This dis¬ 
appeared after a courae of radiotherapy The patient 
hi* remained well for six year*. 

Cask 4, Recurrence after 1 year Second resec 
tiou was then done. Patient has remained perfectly 
TvtJl for 7 yean. 

Cam 5 This patient 1 couik U quite jignlficant- 
Shc remained well for g years, when after financial 
reverse* »be developed a large recurrence rather 
suddenly She refused further surgery 

Cass 6 Two month* after operation a large 
nodule was detected. Thu should be classed as pet 
intent hyperthyroidism A second resection was 
then done One year later a small recurrence w*» 
noted. This responded quickly to \ ray She has 
been well for 4 years. 

Cam 7 Persistent symptoms after 3 months 
The resection had not been radical enough- A second 
resection wss done at another hospital Four vears 
later she returned presenting a large recurrence. 
She refused further surgery This patient was con 
itantly combating adverse environmental condi 
tions which could Dot be corrected 

Case 6 This patient was classified as too per 
cent for 3 years. Following a harrowing experience 
In an automobile aeddent she developed a large re 
currence A second resection was done. She has 
remained well for 1 years 
Case 9 After 5 years of excellent health, patient 
developed a small recurrence with tnflo syrup- 
tom* A change of environment brought quick rebel 
Cam 10 Symptom* returned fn 6 months, due 
probably to Insufficient resection Because further 
surgery was refused, \-r*> therapy was Instituted 
Although benefited she still presents evidence* of 
hyperthyroidism 

Radiotherapy has given us best results with 
small recurrent nodules They frequently dis¬ 
appear or are replaced by scar tissue. When 
the recurrences are large the \ ray seems to 
have little influence 

Case ir A recurrence was noted in 6 months. 
Two } ear* later a second resection was done The 
patient has remained well for 3 years. 

Cam is A small nodule was detected after 6 
months. The symptoms were mQd. Tills case was 
subsequent!) lost. 

Case 13 A recurrent nodule was detected after 
8 months. Basal metabolic rate was 33 per cent. 
Radiotherapy waa instituted The patient has been 
well for a yeara 

Case 14. Within 1 year a large mass was pal 
pahle. Judging from the operative description only 
a partial thyroidectomy was performed Further 
follow up data are not available. 

Case ij This should be classed as a persistent 
case due to inadequate surgery Signs of hyper 
thrroidam returned within 9 months. 


Case 16 This Is another case of persistent 
hyperthyroidism from insufficient surgery Symp¬ 
toms returned after 3 months. A second resection 
was followed by good health which has continued 
for 1 H years 

There seem* little room for doubt that the 
occasional thyroid surgeon 17111 have a high 
recurrence rate because of Inadequate sur 
gery Timidity because of fear of injury to the 
recurrent nerves and the parathyroid bodies 
and operative indecision because he has not 
yet developed a standard procedure are 
probably the reasons for this At least 7 cases 
in the above 16 recurrences were operated upon 
by members of the staff who only occasionally 
performed thyroidectomies The occasional 
goiter surgeon must expect many recurrences. 
It takes considerable experience to operate 
efficiently and adequately m this disease The 
recurrence rate in this group of 171 primary 
resections was 9 3 per cent 

POSTOPERATIVE COMPLICATIONS 

Not infrequently during the course of a 
thyroidectomy the anesthetist will inform the 
surgeon that the pulse rate is rising or that he 
1* not satisfied with the patient’s condition 
and request him to terminate the operation as 
quickl) as posable Under such circumstances 
we have made it a practice to leave the wound 
open packing it with vaseline game or gauze 
soaked in Dakin's solution In 3 or 3 days a 
delayed primary' closure may be done safely 
The wound was left open sixteen times in this 
senes Four of these patients died after 
operation In 2 cases a mfld wound infection 
resulted. In the entire senes there were five 
wound infections, but none of them was of a 
serious nature. 

Aside from the patients who died there 
were only 5 instances of severe postoperative 
reaction The liberal use of intravenous 
glucose morphine, and iodine mainly by vein 
resulted in recovery One patient developed 
a hemiplegia after a cerebral embolus There 
was only one instance of recurrent nerve in 
jury Careful laryngeal examinations were 
mode, as a rule before and after operation 
Tito patients developed postoperative tetany 
One was transient and responded quickly 
to parathormone and calcium therapy’ The 
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other BU cairn bed mainly because of a th> 
rotoricosis 

The low incidence of pulmonary com plica 
bo ns after thyroidectomy it noteworthy In 
this group there were a cases of postoperative 
pneumonia and 2 of massive ateitcUsia. All 4 
patients survived There was 1 patient who 
developed pen carditis This was one of many 
complications which led to her death 

Three patients developed a wound hreroor 
rhage In one case it occurred on the six 
teenth postoperative day and was one of 
many complications The patient died of 
other causes In the second case death came 
suddently on the second day with few evi 
den ces to suggest such a complication At 
postmortem it was found that the neck wound 
was remarkably free of blood but that blood 
had gravitated into the superior mediastinum 
The third patient about 6 hours after opera 
tion suddenly developed symptoms to sug 
gest recurrent nerve injury Laryngeal exarm 
nation indicated bilateral nerve paralysis In 
spection of the neck showed a marked bulging 
in the operatise area The wound was opened 


widely and the blood dots evacuated A 
tracheotomy was then done. This patient re 
covered quickly and completely regained the 
function of his vocal cords 

When a wound hremorrhage is suspected 
and It is severe enough to cause obstructive 
symptoms, the condition should be treated as 
an emergency Wide opening of the aoond, 
evacuation of the blood dots, and the laser 
tion of game packing usually suffice 

CONCLUSIONS 

1 Enlargement of the thyroid gland is 
onlj an incident in the disease of exophthal 
mic goiter 

a The operation of subtotal thyroidectomy 
is but a makeshift for want of the elimina tion 
of the actual cause of the disease 

3 If the same fsctori which initiated the 
disease remain operative after operation 
many recurrence* will be observed if the 
patients are followed for a long period 

4 In 194 cases, careful!) followed over a 
penod of from 6 months to 10 year*, there 
were 35 recurrences, or a percentage of 7 7 
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GASTRIC RESECTION FOR PEPTIC ULCER TECHNIQUE 1 

H II RICHTER, M D FACS.Chjcaoo 


W IDE resection of the stomach as a 
routine procedure for simple benign 
but resistant ulcer of either duode¬ 
num or stomach has found a prominent and I 
believe, a permanent place in the continental 
European literature of gastric surgery The 
American literature reflects a far more con 
wrvative attitude yet I believe there is an 
ever widening circle of accepted indications 
for more radical procedure This develop¬ 
ment has been rather irregular along several 
lines The technique has vaned and the objec 
ti\ e has not always been the same The pur 
pose of this paper is to present the writer s 
idea of the objective to be attained m wide 
resection and to give a short description of the 
more important steps m the technique 
First It is important to emphasize that 
neither neutralisation nor reduction or elimi 
nation of aadity is an objective of resection 
These can be attained by simpler means 
Neutralization and reduction of addity are 
incidentally attained and have the same aunl 
lary value as when obtained In the ampler 
operations or by adequate non surgical treat 
ment The objective of resection is quite dif 
ferent For all practical clinical purposes 
peptic ulcer mav be said to be almost limited 
to a very restricted portion of the stomach and 
duodenum This is the lesser curvature and 
distal half or more of the stomach and first 
portion of the duodenum This is so true that 
this maj be regarded as a distinct area the 
ulcer bearing segment The objective of gas¬ 
tric resection for a benign ulcer Is the removal 
of this segment When adequately executed 
recurrence must be extremely infrequent 
Converse!) failure with recurrence of ulcer 
is probably most frequently due to a failure 
to accomplish a suffidenti) wide resection 
though technical errors such as spur forma 
tion badly arranged gastrojcjunal anastomo¬ 
sis etc probably play a part That we in 
America have a relatively larger number of 
failures than Is admitted by European sur 
geons is quite probable for a larger number 

Tt*» tiw o* i«i«T 


of our cases are among the earlier attempts of 
surgeons not entirely familiar with the tech 
nique or the objective sought What amounts 
to the removal of the pyloric nng with more 
or less of the antrum is not to be confused 
with the operation here described It is on 
fortunate that the failures of such limited 
operations should be induded in reports of 
failures of wide rejection The sire of the 
ulcer its multiplicity the area involved are 
not to be regarded as factors In determining 
the extent of the resection If resection is In 
dicated at all it should be a wide resection 

Few Bteps in so fully developed an opera 
tion as resection of the stomach can be ex 
pected to be original However several oper¬ 
ations have been developed differing quite 
radically from each other m principle and the 
various steps of these operations have varied 
in the hands of different surgeons. It is the 
writer's purpose to describe in detail the more 
important steps of the operation which he 
prefers This is a wide resection of the atom 
ach including especially the lesser curvature, 
the magatstrassc with the end to-side gastro- 
jejunal anastomosis which had its origin in the 
second operation of Billroth and has been so 
widely modified The end to-aide operation 
of gastroduodenostomy more recently de\ el 
oped by Haberer is technically simpler and 
physiologically logical but is objectionable in 
that it necessitates very conservative resection 
of the stomach The illustrations in Haberer s 
onjpnal paper show an antrectomy which I 
believe is not satisfactory It may be consid 
ered a satisfactory substitute for the various 
ulcer excisions and pyloroplasties but not for 
resection 

PREPARATION OP THE PATtENT 

Partial gastnc resection is rarely an emer 
gency operation There la usually adequate 
tame to get the patient in the best possible 
condition to withstand a major operation A 
few conditions may militate against delay for 
preparation 

**trt«* IMul tekoj 
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Severe hwroorrhage am usually be con¬ 
trolled by various means Including firet and 
foremost adequate blood transfusion*. Occa 
sonally hjrmorrhage persists and surgical In 
terference Is Indicated In rich a case a final 
transfusion just before operation may be of 
the greatest value Operation during pro¬ 
found haemorrhage without such a supporting 
tranafuiion seems to me to be inexcusable 
Severe starvation and particularly dehydra 
tion from high grade pyloric stenosis offers a 
serious problem Water salt and glucose in 
travenously subcutaneously and rectally, and 
blood transfusions offer ample means of Im 
proving the patient » condition sufficiently to 
operate in most cases. Rardy ft jejunostomy 
may be indicated after the water balance has 
been adjusted The jejunostomy should be 
low enough to permit the required operative 
maneuvers later It serves a useful purpose In 
permitting operation to be deferred until the 
patient s condition is entire!) satisfactory It 
should be utilized after the reflection until nor 
mal feedings can be Instituted. 

Acute perforation of an ulcer constitutes an 
urgent indication for operation Most sur 
geons prefer some simple method of repair of 
the perforation to more radical measures 
However many patients remain in excellent 
physical condition for some hours after per 
foration occurs As was pointed out years ago 
by Moymhan these patients are not In shori 
The agonizing pain is disabling bat the blood 
pressure remains normal or may rue The 
ritomtis is not at first an infective process, 
t a reaction to a chemical Irritant Under 
these dremnstances resection can usually be 
performed quite as safely as under more usual 
conditions An exce^ive inflammatory oedema 
about the pylorus and duodenum may make 
the freeing of these parts more difficult, and 
constitute the only objection to proceeding 
with the resection The peritoneal exudate is 
not a disturbing factor It should be removed 
with an aspirator After some hours, the jn 
flammator) process becomes on Infective af 
fair and the patient s condition becomes 
poorer resection is then contra-indicated 
Id the absence of such complications as 
these, many patients can be operated upon 
after such usual pre-operative measures as 


apply to most major cases By means of 
proper dietaiy measures the use of the nasal 
or stomach tube to insure emptying of the 
stomach at night etc., the internist can sub¬ 
stantially reduce the size of a dilated stomach 
and make easier the surgeon s work. Do ode 
nal feeding ma> greatly redoce the Inflamma 
tory swatting about a lesser curvature or 
duodenal ulcer Much can be done toward 
improving the general condition of a patient 
weakened by greatly reduced food intake or 
prolonged or repeated minor hxmanhage* 

Final]) in common with all major operative 
cases the patient s blood grouping should be 
determined and there should be on call proper 
donors to be used should the need arise 

The Levine nasal tube ha* proved to be of 
great value It is passed the evening before 
operation In cases of retention and allowed to 
remain or just before operation where no re 
tention exists. Slphonage with or without *uc 
tion keeps the stomach empty Toward the 
completion of the operation, as will be stated 
later It Is pushed down into the Jejunum to 
facilitate early postoperative administration 
of liquids 

TECHNIQUE 

The choice of Incision whether median or 
right or left paramedian must ultimately be a 
personal one since each has its advantage* 
and some disadvantages Adequate access Is 
essential Exploration and operative manipu¬ 
lation should be unhampered. The study In 
dudes the condition of the lesion and the 
extent of its Inflammatory fixation to pan 
creas liver or other adjacent organ. A small 
duodenal ulcer may be overlooked In the pres¬ 
ence of a large deforming nicer cm the lesser 
curvature An old gastro-enterostomy usually 
adds considerable technical difficulties A 
pathological gall bladder or appendix most 
not be overlooked The appendix is removed 
routinely at the end of the operation If the 
condition of the patient permits a pathcJogi 
cal gall bladder can usually be removed but 
Its removal may be deferred if It seem* best 

After the routine exploration is completed 
the anterior surface of the stomach is grasped 
with two heavy forceps to be toed as handles 
(Fig i) The stomach i* drawn down and a 
finger or two of the left band is pushed through 
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the almost bloodless gastrohepatic omentum 
to admit air to the lesser peritoneal cavity 
This maneuver allows the colon to fall away 
from the stomach and the transverse meso 
colon from the gastrocolic omentum This 
effect is in creased by pushing the Angers of the 
left hand well into the lesser cavitj raising the 
stomach and pushing the colon away There 
is however a variable extent of fusion be 
tween the mesocolon and the gastrocolic 
omentum- Toward the left the two structures 
are quite free and fall apart quite readily 
Towwff the right they are usually extensive!} 
fused, though separable to some extent an 
item of great importance in the technique of 
resection 

The stomach is now raised b> the "han 
dies so as to present the gastrocolic omentum 
as a diaphanous drape showing the vascular 
arch formed b> the coalescence of the right 
and left gastro-epiplojc vessels and their epi 
phlc branches Toward the left large trans¬ 
parent bloodless areas are seen one of which 
is punctured with forceps or fingers (Fig 2) 
and with fingers behind them the epiploic 
vessels are gathered or ‘ bunched ’ grasped 
in groups and divided between forceps (Fig 3) 
In this way the greater part of the gastrocolic 
omentum is divided there being no need for 
meticulous care to divide individual vessels 
The left gastro-epiploic vessels are divided 
well over toward the left side marking the 
site of the intended transection of the stomach 
on the greater curvature (Fig 4) 

The division of the gastrocolic omentum u 
now carried toward the nght, but here the 
fusion of mesocolon and gastrocolic omentum 
endangers the middle colic artery Two fingers 
are passed behind the gastrocolic omentum 
(Fig 5) and separated, and the mesocolon is 
thus wiped from the omentum, permitting the 
latter to be divided well up to the pylorus 
where the nght gastro-epiploic vessels are en 
countered and divided 

Some question has been raised as to the 
safety of dividing the gastrocolic omentum 
below the arch formed b} the gastro-epiploic 
vessels and sacrificing the latter since the} 
are the main source of blood supply to the 
omentum I have earned out this maneuver 
in a fuffidentl} large number of cases without 


incident to feel safe fn advocating it There 
is a remarkably extensive network of vessels 
large and small m the omentum which makes 
for safety If any doubt is felt, m extremely 
fat omenta, for example the division should 
be made between the arch and the stomach 

The stomach pylorus and duodenum are 
now rolled progressively upward and to the 
nght, and the pancreas separated from them 
by the varied maneuvers of gnuxe wiping and 
blunt and sharp dissection The inflammatory 
thickening and adhesion of the base of an ulcer 
on the posterior wall of the duodenum to the 
pancreas may obliterate the plane of cleavage 
and make difficult the dissection Actual pen 
etration of the ulcer into the pancreas may 
necessitate opening into the ulcer in the proc 
ess of separation The previous use of the 
Levine tube and the proper placing of gauze 
swabs will prevent undue soiling A consider 
able cavity may have been excavated in the 
head of the pancreas by such an ulcer Its 
toilet consists in swabbing with Iodine or any 
other satisfactory disinfectant, and tucking a 
tag of omentum into it, retaining the latter 
with a few sutures Such an excavation how 
ever must add an element of danger of infec 
tion and drainage may be justified 

For such penetrating ulcers, the technical 
difficulties and added danger of infection may 
justify division of the stomach proximal to the 
pylorus inverting the stump and leaving the 
ulcer behind the ensuing steps of the gastric 
resection remaining the same. This procedure 
was advocated by Finsterer If possible the 
mucosa of the remaining segment and espe 
daily the pylonc nng itself should be re 
moved Because of its funnel shape it will be 
found difficult to invert the stump without 
removal of the mucosa unless a considerable 
segment Is left behind, which is objectionable 
I have earned out this procedure in a small 
number of cases, with no failure to date but 
would do so only where complete resection is 
impracticable 

Mobilization of the first portion of the duo¬ 
denum having been continued to the extent 
of separating its lower border from the pan 
creas a Kocher dissector or curved forceps 
used aa a dissector, is insinuated between it 
and the pancreas at a point beyond the ulcer, 
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raising it from fta bed It Is grasped with tiro 
forceps between which It is divided (Fig 6 ) 

The duodenal atumpls inverted by a Parker 
Kerr suture (Fig 6 ) fine catgut reinforced 
with a few fine silk sutures being mod For 
further insurance omentum may be tacked to 
It or it may be rutored to the pancreas 

The pyloric stump is still held by a rcflec 
tion of tie peritoneum from its upper border 
the right gastric arterj and the remains of the 
gastrohepatic omentum previously punctured 
with the fingera These are progressively di 
vided the right gastnc vessels bang the only 
structures of importance It is necessary 
however to hug the duodenum and pylorus 
dosely The stomach may now be drawn well 
to the left thus exposing to more ready access 
the left gastnc artery as it extends from be 
hind in a fold of peritoneum toward the lesser 
curvature of the stomach 

The left gastnc artery approaches the lesser 
curvature of the stomach from behind reach 
mg the border at a variable distance from the 
cardia The higher it is divided the better it 
permits mob flirtation of the stomach It is 
hardly necessary however to divide it before 
it reaches the leaser curvature except for an 
unusually high lying ulcer For all practical 
purposes, high division on the leaser curvature 
(Fig 7 ) and division of the stomach at this 
site suffices to remove practically all of the 
leaser curvature which is the object to be at 
tamed 

The choice of the ute of division of the 
stomach has varied with dlflerent surgeons 
Some leave a large pert of the lesser curvature 
the resection really amounting to an an tree 
tomy Fmsterer divides it in a line parallel 
with the long axis of the body just to the 
right of the cardia, thus removing almost the 
entire lesser curvature It has been suggested 
that after dividing the stomach the lower eod 
of the remaining segment be cut off obbquely 
or even transversely apparently with the pur 
pose of easing the spilling of the stomach con 
tents Into the Jejunum as If it were a func 
tkmlesi bag Rdchel and later Pulya, *u 
tured the entire end of the stomach mto the 
side of the jejunum Hofmeister Wilms, and 
later Finaterer partly dosed the end of the 
stomach at the lesser curvature border I be 


lieve that FInsterer s combination of subtotal 
removal of the leaser curvature spur forma 
tion by partial closure of the end of the stom 
ach, and vertical postion of the stoma in the 
standing postion of the patient, is correct and 
should form the technical basis of ah gastric 
resections for ulcer 'While the division of the 
stomach as here described la carried downward 
and to the left for the purpose of removing 
more of the greater curvature than FInsterer 
the vertical position of the stoma is main 
tained by suturing the opening in the meso¬ 
colon to the stomach above the amstomoJs 
in the usual manner Hie sacrifice of more of 
the greater curvature is intended soldy for the 
purpose of m aking it technically cosier to 
unite greater curvature to Jejunum without 
spur formation 

The stomach is now raised vertically and t 
strong straight damp applied to it Just distal 
to the site of ligation of the left gastric and 
gastro-eplploic vessels Thus the damp Is 

C od not parallel with the long ans of the 
y but obbquely from above downward and 
to the left The division is made proximal to 
and parallel with the damp as follows with 
the stomach and clamp turned well over 
toward the left the posterior wall is exposed 
(Fig 8 ) The incision dose to the damn Is 
carried through peritoneum and muscularis 
down to the submucosa readily recognized 
by its numerous vetsds Peritoneum and 
muscularis are easily pushed back with the 
scalpel thus exposing an ample width of the 
submucosa, pennltting the larger vessels to 
be grasped with forceps This incision Is car 
ried from border to border and all necessary 
forceps applied then the Incision is carried 
through the remaining thickness of the stom 
ach wall between forceps and the damp pre¬ 
viously applied. The aspirator evacuates any 
remaining excess of liquid in the opened stom 
ach additional forceps are applied as needed 
additional gauze rwabs are placed and the 
stomach is turned to the right, thus exposing 
Its an tenor wall, which Is treated exactly as 
was the posterior wall 
It will be noted that the damp prevents 
spilling and back bleeding from the segment 
of stomach removed and insure* division In a 
straight line also that the damp Is placed 00 
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Fig 1 With the stomach drawn 
down the bkxxUea* gaitrohepatic 
omentum i» punctored admitting au¬ 
to the laaer peritoneal cavity 




FT* *- With the stomach raned, a 
Uoodleu area of the raitrocolic omen 
turn 1» punctured ana enlarged for the 
a rlinfnj oc of the finger*. 

Fig 4 The Wt ojtro-epfpVotc Ves¬ 
tel* are divided well over toward the 
left, -maAlng the «lte of division of the 
stomach 00 the greater curvature. 


the part of the stomach that is removed No 
damps are used on the parts remaining 
Fine (No oo) catgut ligatures are applied 
The open end of the stump of the stomach 
may be reduced substantial} in sire during 
this process of hgabon of its vessels particu 
lorly by induding two or more vessels in each 
ligature The open end of the stomach ma> 
be sutured directly into the side of the jeju 
num as by Rdchd Polya, and other*. 

I believe that it is preferable partly to dose 
the end at its lesser curvature border The 
formation of a spur at this situation serves to 
prevent the passage of stomach contents in 
the wrong direction (toward the duodenum) 
It also permits more accurate determination 
of the sire of the stoma 

The dosure is performed as follows a fine 
catgut (No 00) suture is placed at the lesser 
curvature through the full thickness tied 
and the short end left long enough to be used 
for traction The needle ls then reinserted 
from within outward emerging on either side 
of the median line about half an inch back of 
the free cut edge The edges are now inverted 
b} a continuous through and through suture 
of the Parker Kerr type, until the desired size 
opening is left Instead of depending upon 
this single inverting suture which I have found 
perfect!} satisfactory an extra hxmostatic 


suture may be applied m the usual manner I 
have used this suture only in the presence of 
annoying persistent oozing A third suture, 
layer to layer, is quite unnecessary 

The end of the stomach is now anastomosed 
to the side of the jejunum by any preferred 
method Of the more important details the 
following should be noted 



Fig 3 Epiploic veMcfa In gutrocoflc omentum are 
•'bunched’’ by finger* patted behind the omentum and 
divided fa group* rather than lodrvidaifly 
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Flf 5 T»o Br*rn pa**rd behind (he jaatrocobc oroen- 
toin termini the mtbt pu»h tbe aasocotoo <knrn to prertect 
the meaorobc diet, sinir dntdmr Che oacntwn The 
n*ht fntn>-q«ploK artery u bgated u it appear* beneath 
the border o( tbe pjionc item t tbe rtjht 

The anastomosis 11 made dose to the origin 
of the jejunum the ligament of Tratx being 
divided it neceasan to prevent angulation 
Following Billroth the earlier resections were 
followed b) a long loop antecolic anaxtomewia 
between stomach and jejunum to which 
Braun later added an entero-entero-anasto- 
rrtostb to drain the jejunal loop I believe the 
long loop gastrojejunal anastomosis with or 


Fij 6 V. mr\ed forretn o walnaated beneath th« duo 
denum which a dmrftd between fotrvpa Thr Parker Km 
typa o i laturm winch murti tbo ent edge 

without the Brann anastomosis adds a sub¬ 
stantial danger of gastroiejunal ulcer and 
should be avoided The jejunum is earned up 
a short distance over the sutures originally 
placed in the partial dosing of the cut end of 
the stomach, reinforcing them. This eleva 
tlon and angulation of the jejunum also serves 
an important function in preventing regurgi 




Ft* 7 Tha left jfwtr*: artery a divided at the level of di«*oti of the stom¬ 
ach «Jl*T tha le«er cure* tnr» » reached la eery fctjh lyin* lesaer mm lore 
alcert it ■ divided before tba leaaer mmtsn n reached 
Fw fl U ith itomach turned aharply t tba left, the left faatnc and *a*ro- 
erxploic reaarb hjeatad, tbe pm tenor airfare crpoard, ferrerp* are appbed to 
tbe wibrnucnaal vevefi before dtnawo of the foil th>clr>aaa of tba Hoenach *aD 
The aComarh a then opened betvren foretpa aad damp 
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tation of stomach contents toward the duo- 
denum (Fig 9) 

Speaal care should be used to avoid making 
a spur where the greater curvature of the 
stomach meets the jejunum A spur is all 
too easily formed here b> unnecessary rein 
forcing sutures (Fig 9) 

If a Levine nasal tube has been introduced 
it is now fished out of the stomach before the 
final closure is completed drawn down 6 to 8 
inches and inserted distally mto the jejunum 
It permits the immediate introduction of hq 
uids if indicated 

SUUUAJIY 

Removal of the ulcer bearing segment of the 
stomach and duodenum is advocated as a 
routine procedure in resistant duodenal and 
gastric ulcers 

Such a resection aims primarily at the sub¬ 
total removal of the lesser curvature and the 
distal half or more of the stomach 

Spur formation at the lesser curvature bor 
der of the cut end of the stomach the attach 
ment of the jejunum so as to ranforce this 



spur the attachment of the stomach close to 
the origin of the jejunum, and the avoidance 
of a spur at the junction of the greater curva 
turn of the stomach with the jejunum, are re 
garded as necessary features m the technique 
These steps prevent retrograde filling of the 
duodenum with stomach contents 
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5 T* tm*m pjwd behind the fUtrocohr omen 
him toward the nffit path tbe mesocolon down to protect 
the mrsocobc mb ahife di >.bi the omentum The 
nxht fuiro epipfcec tit cry » h*atea ■■ it appears bencsth 
tin border ol tbo p>tooc area t the n*ht 

The ansatomosi is made dose to the origin 
of the jejunum the ligament of Trrita bang 
divided if neccssarv to prevent angulation 
Following Billroth the earlier resections were 
followedo> a long loop antecohc anastomosis 
between stomach and jejunum to which 
Braun later added an entero-entero-tmasto- 
mo*i> to drain the jejunal loop I believe the 
long loop gftstrojejunaJ anastomosis with or 



without the Braun anastomosis adds a sub¬ 
stantial danger of gastrojcjunal ulcer and 
should be avoided The jejunum is carried up 
a short distance over the sutures original!) 
placed in the partial dosing of the cut end of 
the stomach rnn/ordng them This deva 
tk>n and angulation of the jejunum also serves 
an important function in preventing regurgi 



Tif 7 The left putnc artery a divided t the level 0/ drvtuooctf the (tum¬ 
id) after the fester cttrvtrtrr a reached Is very hi*h }> mf lester cnrvstore 
ulcers it Is divided before tb* fewer am tut* Is res died 

Fur * W ith rtimsci timed sharply t tbs left, lb* left js»lr>c and nastro- 
etspJrtc vrsarh heated, tie posterior surface reposed, farrrps are applied to 
tie sobenneoasj essds befors dnws of tie fafl thickness of the atorrntch * all 
Tbs iternrrh w then opened between forceps sod damp 
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Two chondrosarcomata of the tendons are 
recorded in the Laboratory (Fig 3) Jones 
has reported a case of a chondrosarcoma of 
the quadriceps tendon associated with chon 
drosarcoma of the knee joint and exostosis 
Buxton has described a chondrosarcoma 
which developed on both sides of the tendo 
achilhs in a girl 17 years old This specimen is 
preserved m the museum of the Royal College 
of Surgeons. The cartilage was derived 
apparently from connective tissue and m 
places had undergone ossification In the 
benign tumors calcification and ossification 
appear beneath the capsule of the lobules In 
the malignant cases cellular precartllaglnous 
connective tissue 13 found in these areas. 

The histogenesis of mtracartilagmous oss 
fication observed in long bones is repeated in 
these tumors—a transition from connective 
tissue to cartilage and then to bone The 
tumors of the tendon sheaths develop from 
undifferentiated precartilagmoua foa found 
within the sheath (Fig 4) 

Cartilaginous and osteocartilaginous non 
neoplastic lesions are associated usually with 
osteophytes, developing in chronic arthritis 
and in cases of bursitis These lesions give 
rise to some pain following repeated and exces 
sive motion Severe symptoms are rare unless 
trauma or infection occur If such lesions 
take on rapid growth, a malignant change is 
suggested and wide excision practiced 

Ganglions of tendon sheaths A ganglion is 
an oval cystic tumoroccurring in adults about 
the wnst or ankle or on the extensor surface 
of the wnst or dorsum of the foot. Occasion 
ally they are found about the knee joint, and 
rarely about the hip Baumeeker has re¬ 
ported 1 case and cited another about the 
hip joint Borchordt has reported such a 
tumor in the tendon of the long head of the 
In ceps some distance from tendon sheath or 
joint capsule The ganglion contains many 
dilated spaces surrounded by connective tissue 
which contain jelly like, translucent material 
Usually the tumor is attached to the tendon 
sheath or joint cajisulc by a fibrous band 
They do not communicate directly with the 
joint There has been much discussion as to 
their nature and etiology since the time of 
Ellers (1746) At one time they were thought 



Fig 1 Myrwiti* oaalficam progmaln with anlfiaticm 
of the ligament* and tendon* and the apirnl miracle* The 
patient wu a white malt aged 15 who had limitation of 
motion about the back aince eulleat childhood Blopay of 
the tendon* at their {motion Into bone abowed that the 
oailflcatlon was proceeding tU cartilage. 

to be herniations of synovial membrane from 
the joint or tendon sheath Clarke in 1908 
regarded these as neoplasms of connective 
tissue origin. This view has been generally 
accepted Thej do not have a true endo¬ 
thelial lining They present the same regres¬ 
sive changes that occur during embryonic life 
in the precartflaginous tissue during the 
formation of joint cavities and anatomical and 
adventitious burro; In later life. Many of the 
ganglions found in unusual locations are 
probably adventitious bursm. 

Forty of these small tumors are recorded in 
the Laboratory and have been studied micro¬ 
scopically All except five related to structures 
about the wnst. Four were found about the 
ankle one at the knee One occurred in a 
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F* a (JW cor hood rotna in Lhr trod of * 

•hit male tired »> The pttwnt hti rrmxmfd »cH with¬ 
out tmtncnt or danft m the conditaoo da/in* the pa« 
Ud \r*ri 

child of 1 another in & child of x i The remain 
der occurred In adult* 

Giant ctU tttmor of the tendan sktotks There 
it considerable difference of opinion as to the 
origin and pathology of the very common 
giant cell tumor of tendon aheathi Some have 
called thete lynovionu endothelioma myc 
loma xanthoma, and granulation tissue tu 
mors Becautc of the relationship to sesamoid 
bone* and because the tissue from which the} 
develop i» related to the skeletal blastema 
a e prefer the term giant cell tumor or xan 
tbomatous giant cell tumor of the tendon 
ibeathj 

In a previous report from the Laboratory 
(Gcschickter and Copdnnd 1929) the liter* 
turc was reviewed and 37 cases were added to 
the 144 collected by Mason and Uoolston 
making the total 171 Twenty three addl 
tional cases have been studied w the Labor* 
tory and 6 other cases have recently appeared 
in the literature (Bcsaesscn Dudley Raglns, 
King Belldli and Jebcna) In a recent re¬ 
view (King 1931) the pathological relation 
ship to other neoplasms of the tendon sheaths 
Is discussed. 



CsoodraaarrOfna »Uh m»n> fetal emrtiWre ceDt *t« land 

wlm* the tewWi a poo pitbolofK ranuulwi 

Thirty two of the 50 cases recorded in the 
Laboratory were located in the sheaths of the 
tendons of the finger at the metacarpo¬ 
phalangeal or interphalangeal joints, as * rule 
on the flexor surface The remainder with 
few exceptions were elsewhere on the hand or 
about the foot and ankle All the patients 
except 5 were adults the majority bdng be¬ 
tween the ages of 30 and 40 years The 
youngest patient was a boy of 7 years The 
tumor* ranged In size from that of a pea to 
that of an adult s fist The histor\ as a rule 
extended over year*. A review of our cases 
and those in the literature shows a definite 
relationship between these tumors snd that of 
sesamoids observed in man so carefully de 
scribed by Pfitmcr The evidence that 
sesamoids embedded in tendons arc the point 
of origin of these tumors, is based upon 
histological study In addition to phagocytic 
giant cells, foam cells and blood pigment 
these tumor* contain fibrocartflage and occa 
sionally bone Many of the tumors ui our 
series have a stroma of fibrocartflage 3 con¬ 
tained bone king also noted a frequent trm 
ritkm to cartilage and occasional!) to bone 

Sesamoid bones develop from hbroctrffl®^ 
and are frequently incompletely o^sficn 
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ampaUttd for tumor of the hind At the upper marato 
ore ihown normal bone rpicuJa At the lower margin the 
fihroo* lubatance of the tendon i» »ecn Between u *een a 
transition from fib rota tame to bone via cartilage 

Following the phase of calcification giant cell 
proliferation occurs which is closely related 
to that occurring in the tumors under discus¬ 
sion Study of the embryology and anatomy 
of the sesamoid bone supports the view that 
the majority of giant cell tumors of the tendon 
sheaths arise from sesamoid bones Xantho¬ 
matous tumors are most apt to involve tendon 
sheaths burs® and joints diffusely and are 
less likely to recur after erosion or to invade 
bone than true giant cell tumors which may 
also contain cells of the xanthomatous type 
because of lipoid phagocytosis (Fig 5) 

Giant cell tumors of the tendon sheaths are 
usually small and benign Two cases in our 
senes recurred after removal three invaded 
bone Besscsscn has reported a case on the 
middle finger of a man aged 27 years which 
recurred Rngins found reports of 6 cases in 
the literature which invaded bone Simple 
excision should be practiced 
Giant cell tumors of the patella The patella 
is realI) a sesamoid bone Giant cell tumors 
of this bone are much like those just desenbed 
Three cases of giant cell tumors of the patella 
arc recorded in the Laboratorv Histologically 
they arc like the giant cell tumor of tendon 



Fig 5 Photomicrograph of a grant cell tumor of the 
tendon shenths 


sheaths and the same type of tumor occumng 
in the ends of long bones Such tumors have 
been reported by Cole, King and Towne and 
by Kraft- While giant cell tumors of the 
patella are not common chondromata and 
cysts of this bone have been reported show 
ing that the same pathological changes may 
occur in the patella as in other sesamoids and 
tendon sheaths Neumbergk has collected 37 
tumors of the patella adding 2 of his own and 
6 others which had not been reported 

Ltpomala fibromata and fibrosarcomata of 
the tendon sheaths Conner tive tissue tumors 
not related to p re cartilaginous and pre 
osseous tissues are rare in tendons and tendon 
sheaths Lipomata are more common m the 
symovial membrane of joints than in tendon 
sheaths Strauss found 18 m the literature 
which were definitely connected with tendon 
sheaths He quotes from Billroth who first 
mentioned the possibility of these tumors in 
tendon sheaths. "In synovial folds and villi 
of the joints as also in the tendon sheaths 
there may be abnormal fat formation so that 
the masses of fat seem to be branched like a 
tree (Mueller) ' The majontv of the cases 
are of the arborescent ty-pe some simple 
lipomata all arc attached to the sheath The 
majority of the patients are young adults who 
had had symptoms from 1 to 19 years. The 








Fit * Dmlxyomx bpotn* occumaj u if»don jkmh 
bool the Lne* fxnt Lett* foam crib Irwafortmnj into 
edult Ut at* ihttan 

extensor tendons of the hand and feet are 
most frequently involved One case in which 
the extensor tendons of the forearm were 
involved was bilateral There is nothing re 
markable about the microscopic appearance 
of these lesions They are typical lipomata 
\t operation a soft, fluctuant, lipoid growth is 
found which unrounds the tendon which 
tunnds the folds of fat The sheath must be 
excised with the tumor Occasionally a small 
er lipoma ha* been reported projecting from 
the sheath Recently Straus (F H.) has 
reported a lipoma of the hand about the 
lurnbricales on thar dorsal side \aldonlalso 

X rted the case of a male aged 19 years with 
eral lipomata affecting the tendons of the 
hand and feet- Those on the hand recurred 
after operation Most of the villous growths 
of the tumor were attached to tendon sheaths, 
some were free. 

There are only two recorded in the Labora 
tory One of these was in front of the patella 
and not associated with a bpom# of the knee 


Fix 7 Fibnwrroms Ia tbe qnsdrirrp* Uraea cctroma* 
m • boy erf 9 yrxr, There tu a recurrence erf the taw* 
follow!** ercwioo 

Joint (Fig 6) Another was in front of the 
elbow joint and surrounded the muscles sod 
their tendons No typical arborescent lipoma 
arising from the tendon sheaths of the hand or 
foot Is recorded 

Fibromata of the tendons are as rare as 
lipomata Buxton collected 13 fibromata from 
the literature Torchlana recently reported a 
case In a woman aged 30 year* »bo had a 
tumor in the palm of the hand which recurred 
after operation The tumor was histologicalh' 
a fibroma and involved the tendons of the 
third fourth and fifth fingers- \\ right Smith 
ha* also reported a case of a male patient ti 
years of age who had a tumor of the tendon of 
the ring linger Thts was on the flexor tendon, 
and a history that it followed trauma was 
given 

Four cases of fibromata are recorded in the 
Laboratory One developed above and behind 
the daviefe in the anterior scalenus muscle 
Another developed in a tendon on the donum 
of the band the 2 others occurred about the 
knee Joint in the tendons of the semimembra¬ 
nosus and quadriceps. These tumors were 
definitely encapsulated and eajfly excised 
Histologically they resembled exuberant seal 
tissue bundles of collagen and long connec 
tfve tissue fibers tialmag heavily with eosm 
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bang found. The cells were fairl) tigbtlv 
packed together and the collagen made the 
tumor far more dense in the gross than nerve 
sheath tumors with which the} ma\ be con 
fused. 

Fibrosarcomata are probablj the rarest ot 
all tumors occurring in tendon sheaths 
Man}, former!} regarded as sarcomata are 
now known to be the benign giant cell tumor 
King presents a photomicrograph of a malig 
nant spindle or mixed cdl sarcoma He does 
not give the history of the case One doubtful 
case is reported by Krogms which recurred 
This tumor occurred In a woman of 21 }ears 
of age. It developed m the sheath of the flexor 
longus halluas It recurred and m the recur 
rence xanthoma cells were found Recent!} 
Cooperman has reported a tumor which 
developed 2 months after an injur} It became 
ax large as an egg and occurred m a female 
patient aged 21 in the flexor tendon 01 the 
little toe of the nght foot 

Five primary sarcomata of the fasaal tvpe 
involving the tendons and tendon sheath are 
recorded m the Laboratory All these were m 
children or young adults. Two occurred in the 
quadriceps tendon and were located lateral!} 
or beneath the patella (Fig 7) One was m 
the tendo achillis, another anterior to the 
ankle joint, and the fifth above the phalanx 
Ah of these tumors were dense farm and 
composed of close!) packed small spindles 
All of these recurred after primary exasion 

Two of the recent cases were irradiated with 

out results The follow up on these patients 
showed death with metastases m two in 
stances. The other patients could not be 
traced. 

CONCLUSION'S 

Among neoplasms of the tendon benign 
osteochondromata ganglions and giant cell 
tumor or xanthomata predominate These 
tumors show a relationship to precartdagi 
noux tissue Fibromata and lipomata also may 
occur Tomon of the tendon proper and 
sarcoma are rare Chondrosarcoma at or near 


the insertion of tendon into bone, and fibro¬ 
sarcoma of the tendon sheath are two rare 
forms of malignancy found in these structures 
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r l spite of the fact that the etrolog} of 
peptic ulcer Is still unsettled we now 
have several methods of treatment that 
are satisfactory when properly applied to the 
condition for which they are appropriate 
It has never been difficult to produce an 
acute ulcer of the duodenum experimentally 
bat only In comparatively recent times has it 
been possible to produce a chronic ulcer at 
will Thu has been accomplished by Mann 
Dragstedt and others It has long been 
realixed that the concentration of free aad in 
the stomach is an important factor in the eti 
otogy of the condition but that variations m 
the concentration of the add did not explain 
the whole situation Recently Matthews 
and Dragstedt conduded that the chemical 
action of pepsin hydrochloric aad is the out 
standing factor In the production of acute 
and subsequently chronic peptic ulcer al 
though gastric motility trauma to the 
mucosa, and general systemic conditions help 
to promote the progress of the process It w 
also known that some Individuals are partfeu 
lariy prone to the development of ulcer and 
that heredity possibly play* a part. In some 
instances. Infection or toxins may exert con¬ 
siderable Influence Wilkie lays much em 
phasls on irregular habits of living 
Certainly any logical treatment of this con 
dition whether medical or surgical must be 
directed toward correction of the recognisable 
factora m the etiology of the disease The 
choice of treatment for duodenal ulcer de 
pends on the duration and seventy of the 
symptoms, the extent and type of the lesion, 
and the age and temperament of the in 
dividual 

Under some drcumstances it is permissible 
to give medical treatment a trial, provided the 
patient can be kept under dose observation, 
but the measure of success to be derived from 
this plan depends upon strict attention to de¬ 
tail Furthermore, there is a particular type 
of patient who usually obtains more benefit 

Jimd It tk* CW=if< fapil S 


from this regimen than from any other He Is 
the nervous high-strung Individual whose 
history usually discloses that the symptom! 
are exaggerated by even a slight In create In 
nervous at ram Experience shows that even 
though it may be possible to accomplish heal 
ingof the ulcer he Is prone to have a recurrence 
of the lesion regardless of the method of treat 
ment For this reason an> operation that 
may be employed will give unsatisfactory re¬ 
sults The best that wc can hope to acorn 
phih for these patients Is to keep the symp¬ 
toms under control a part of the time. It hai 
also been recognized that the results of surgical 
treatment of peptic ulcer In very young In 
di vidua Is Is often not completely satisfactory 
There is still another group of patient! in 
which repeated courses of medical treatment 
trill be the most logical plan. They present 
symptoms that are more or less typical of 
ulcer yet the laboratory tests fall to confirm 
the presence of the lesion If surgical treat 
ment Is finally demanded In these cases, it 
should be confined to the local operation, that 
is to removal of the cap of the duodenum 
together with the ulcer and the anterior two- 
thirds of the pyloric sphincter muscle nuking 
closure as a gastroduodenostomy Gastro¬ 
jejunostomy is most unsatisfactory in this 
particular type of case. If there Is peifora 
tion obstruction beemorrhage or a history of 
prog ressi ve recurrent symptoms, In spite of 
well controlled medical management surgla! 
treatment Is Indicated 

The first operations were carried out for the 
relief of obstruction The Billroth I procedure 
and gastro-entCroatomy were first rued In 1M 1 
to overcome obstruction due to malignancy 
but were soon employed for the treatment of 
benign lesions. In 1885 the Billroth II opera 
tion was Introduced. A plastic operation on 
the pylorus was carried out by Hdntke tn 
1886 Mikulicz, working independently awj 
without knowledge of Helneke s work, 
a simDar procedure In 1887 In 1891 
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performed an end toside gastroduoden ostomy 
following pylorectomy To Jaboulay is at 
tnbuted-the first suggestion of the possibilities 
of lateral gastroduodenostomy in 1892 The 
first clinical application of this was made by 
Henle, m 1898 and he ga\e Mikulicz credit 
for the plan Finney stated that his gastro- 
pyloroduodenostomy better known as Fin 
ne^B pyloroplasty, was an outgrowth of that 
work. Gastrojejunostomy remained the pro¬ 
cedure of choice because of the ease of ap¬ 
plication and the high percentage of satis¬ 
factory results that could be obtained But 
the incidence of jejunal ulcer later made it 
apparent that this procedure was not ap¬ 
plicable to all cases 

The experience of European surgeons in 
flu raced the growing popularity of partial 
gastnc resection for duodenal ulcer Then 
followed a great variety of modified Billroth I 
and Billroth II operations Von Haberer in 
1922 and Finney, in 1924 working rnde 
pendratly advocated end to-sde gnstroduo- 
denostomy following pylorectomy and partial 
duodenectomy Others were using the P6lya 
type of resection of the stomach Partial 
gastnc resection was advocated and earned 
out on the theory that it removed the aad 
bearing and ulcer bearing portions of the 
stomach. More recent studies show that the 
add producing cells are situated in the fundic 
portion of the stomach which of course 
nullifies the argument for this radical pro¬ 
cedure And it is also realized that in this 
country we do not encounter the same type of 
lesion that the European surgeon has to con 
tend with, the ulcer with an associated exten 
sive gastntis. The lesion that occurs m 
patients m this country does not justify the 
adoption of the radical operation employed 
by the European surgeons In our experience, 
there Is possibility of recurrence of the lesion 
even after such resection and the radical 
operation makes further surgical treatment 
difficult and hazardous It is probable that 
resection of the greater part of the stomach 
does not afford any better protection against 
itomal ulcer than the simple gastrojejunos 
tomy 

In an effort to find a procedure that would 
leave the upper digestive tract in a condition 


more in keeping with its normal anatomy and 
physiology, numerous plastic procedures on 
the pylorus have been devised In the first 
place it seemed reasonable to expect that re¬ 
moval of the lesion itself would give some 
added advantage in the control of the patho¬ 
logical process, but this alone was not 
sufficient. Elimination of the action of the 
pydonc sphincter was recognized as necessary 
in order to relieve spasm, which causes per¬ 
sistence of symiptoms m many of the cases. 
Removal of the cap of the duodenum with 
the ulcer and the anterior two-thirds of the 
ring of the pylonc sphincter not only extir¬ 
pates the lesion but also eliminates all possi¬ 
bility of spasm due to sphincter action. 
Gosure is then made by gastroduodenostornv 
which re-establishes the normal contmmtr c* 
the gastrointestinal tract. Exposure for this 
operation is not difficult if it is not attempted 
m cases in which the ulcer 13 at some distance 
from the pylorus or in which the duodram 
is too firmly fixed to be readily mobiEznL 
This operation is applicable in at least 50 per 
cent of all cases of duodenal ulcer 
In the cases in which the duodenum cm cr- 
be mobilized without undue nsk ardm -r rfrfi 
lt is not feasible to do a gastrojejzmsomr- fi: 
has been found that a satisfamry j~szz± 
anastomosis can be made betwerr. die pvfodc 
end of the stomach and thecmignraon of tne 
duodenum the pylonc mnsce bang left un¬ 
disturbed. Wilkie has used a somewhat smr- 
lar gastroduodenostocry except that 
second portion of the duodenam is empW— 
in making the anastomosis, thus leavmr 
first portion of the dcodenum looped 
the anastomosis The procedure ha* 
cntiazed because it permits retrograv 
of the gastnc and duodenal content* _ 
ulcer By making the anastomosis zr 
portion of the duodenum just beJcrr'L.*'- _ 
this situation 13 obviated. It is tru* _ 
ulcer has not been removed, ter 
conditions that are imposed bv . »- 
the lesion heals quite readily VT. 
satisfactory results from la ~ - 
draostomv m 89 per cent of _*— “ 
observed from 1 to 12 year: 
occurred m only 2 cases, in 
apparently had no effect 
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upon the symptoms produced by it, although 
the gastric aadity had been loromed 

In n review of our cases In which lateral 
gastroduodenostomy mi performed i to io 
years ago in only x case was an unsatisfactory 
result reported this patient found that he had 
to adhere to a modified ulcer regimen with the 
occasional use of alkalis. In all cases in which 
lateral gastroduodenostomy was performed 
there was satisfactory immediate conva 
lescervce This procedure it perhaps of greatest 
use in case* in which it is necessary to take 
down a gastrojejunostomy following the 
formation of a jejunal ulcer and m which the 
lumen of the duodenum is inadequate because 
of old scar tissue Evasion of this old scar 
with the anterior portion of the pyloric 
sphincter musde would be desirable but it is 
often impossible because of the fart that the 
duodenum is firmly bound down It is not 
necessary to have a mobile duodenum in order 
to perform thia type of lateral gastrodoodenos¬ 
tomy Furthermore the risk of the procedure 
is minimal 

A review of operations performed at the 
chnic during the past year for duodenal ulcer 
show* an increasing proportion of pyloric 
procedures in comparison with gastrojejunas- 
’N tomles, about i 3 In leas than 5 per cent of 
all of the cases was it necessary to carry out a 
/ gastnc resection This ihowa the attempt that 
is being made to maintain the normal physio¬ 
logical condition and to avoid the radical 
procedures which, in the light of our expert 
ence seem unjustified and many times, turn 
out to be unsatisfactory For older patients 
with marked obstruction but without ex 
cessive gastric oddity gastrojejunostomy 
still remains the procedure of choice in most 
instances In other cases local exdsion of the 
lesion with the anterior two-thirds of the 
pyionc sphincter musde offer* the best chance 
o! relief whenever the operation can be 
earned out. 

We feel that it U best to treat gastric uker 
a* a surgical problem We are wMng to grant 
that gastric ulcer may likewise be made to 
subside by a medical regimen but we still 
contend that it is impossible to distinguish 
between the benign and malignant gastric 
nicer without an opportunity to study tissue 


of the lesion mi ooscopi cutty If it were peas 
ble to have all patient* with gastric ulcer 
under dose observation at frequent intervals 
we might feel justified in offering a trial of 
medical management in those in which we 
have reason to feel the lesion is benign. There 
is no question but that the symptoms result 
Ing from gastric ulcer can be relieved more 
readffj through this plan than are those of 
duodenal ulcer For a number 0! years we 
have recommended surgical treatment to 
practically ail patients with gastric ulcer but 
it should be stated that when we carry out 
the operation it is a conservative plan of 
procedure. Some of the most satisfactory re¬ 
sults that wt have obtained in the treatment 
of gastric ulcer have followed this plan of car 
ing for the condition usual!) a V-cxcnfoa of 
the lesion combined with gastrojejunostomy 
In these coses, the operation U practically 
never followed by the formation of a stomal 
jejunal ulcer which n the bug bear of oper* 
tions for peptic ulcer In some instances, 
when operating for gastnc ulcer the technical 
procedure is simplified by taking out the 
pyionc part of the stomach with the nicer and 
we have also used this method 

The more we stud)' the problem of peptic 
ulcer the more we are impressed with the fact 
that an ulcer in the stoniach imposes a prob¬ 
lem very different from that of ulcer of the 
duodenum from an experimental standpoint 
as well as from the clinical and the surgical 
standpoint 

Finally It may be stated that we believe 
that some of the problems associated with 
peptic ulcer are worked out From meager 
beginning* co year* ago to the present tune 
the efforts directed toward the treatment of 
peptic nicer have met with a constantly In 
creasing measure of success. As yet we have 
no single procedure that is applicable to ah 
cases, but we do have well established plans of 
treatment of proved worth these are rafiOTid 
conservative measure* and when property 
earned out in the treatment of the conditions 
for which they are intended the) afford satis¬ 
factory rebel from the distressing syndrome of 
peptic ulcer 

It Is known that there arc some patients 
who haw a stronger potentiality /or ulcer 
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than others The best that can be accom 
phshed for these individuals is to modify their 
symptoms through a restricted regimen so 
that they will be able to cany on their ordi 
nary daily routine of activities. 

The tremendous amount of experimental 
work that has been done on the ulcer problem 
all tends to show the importance of the con 
cent ration of the tad as a factor in the pro¬ 
duction and persistence of the ulcer I\hile 
recognition of this feature gi\ es us something 
to work upon it does not at present offer as 
much assistance as we should like m the con 
trol of the acid factor 

We haie two procedures which remove 
more of the recognized etiological factors than 
the others lateral anastomosis between the 
stomach and the first portion of the duode¬ 
num and excision of the cap of the duodenum 
with the leson and the anterior two-thirds of 
the p>lonc sphincter muscle with closure as 
gastroduodenostomj We think that these 


procedures have more of a physiological basis 
and that they are more practical than any 
anastomosis between the stomach and the 
jejunum There is wider distribution of the 
food stream and reduction of physical trauma, 
the stomach empties more rapidly and the 
gastnc pressure is lowered In addition the 
aad contents of the stomach are emptied into 
the most alkaline portion of the duodenum 
which is best fitted to care for this aad me 
dium. Furthermore the alkaline duodenal 
content may easily be regurgitated into the 
stomach These two operations should be 
employed more often 
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T HE increasing number of compound 
fracture* that are occurring in thl* 
machine age and the divergent opinion* 
among teacher* and wnters relative to the 
basic prinaple* involved m their treatment 
impel* one to believe that there i* a real need 
for a wider cIlscusikhi and a better univertal 
agreement a* to what constitute* the most 
approved method* of caring for these fre¬ 
quent and serious conditions 

It li thought by some that the radical van 
ance of opinion regarding the treatment of 
compound fracture* is due in a large measure 
to the advent of the orthopeduts into this tidd 
of endeavor for by tradition and training they 
are not operating surgeons and the care of 
the*e cases require* broad surgical experience 
and judgment The orthopedist* however 
should be welcomed Into this department of 
lurgery the treatment of fractures, for the\ 
have added and will continue to add mum 
to our knowledge of the entire subject- They 
are becoming operating surgeon*. 

The circumstances In the practical situs 
tioo are such that the larger number of com 
pound fractures are seen tint and frequently 
cared for by general practidonen and this 
group of men are expecting the teacher* and 
the men with the opportunities for the ob¬ 
servation of a large number of these case*, 
to draw deduction* and conclusion* regarding 
the best methods of procedure for their guid 
ance The course mmt be charted for them 
A compound fracture as a surgical entity 
must be considered first from the pathological 
standpoint Correct treatment cannot be 
applied without an intimate knowledge of the 
anatomical disturbance and an appreciation 
of the immediate and remote histopatbology 
resulting from the injury 
The fracture ltaelf is frequently of secondary 
importance to the trauma inflicted upon the 
soft tissue*. Nerve blood vessel musde and 
tendon Injuries may demand the essential 
consideration in the question of treatment 


Formerly a larger proportion of compound 
fracture* occurred In railroad accidents and 
from contact with heavy machinery In there 
cases the crushing of the soft tissue* was more 
extensive than it is m the many automobile 
injuries which are seen so frequently at the 
present time In any consideration of the 
pathology- of the fragments of the fractured 
bone Itself it may be stated broadly that 
except for the potentfalltia of Infection, the 
condition is not materially different from 
that in simple fracture*. 

The mechanism of the injury to the soft 
parte and the opening of the skin is important 
for m the care* compounded from within 
outward infection 11 lean apt to occur and the 
integrity of the circulation of the soft itruc 
tores Is less interfered with In a word there 
is lea* crushing of tissue*. The question of the 
pathology concerned in compound fracture*, 
from the standpoint of the surgical therapy 
that shall be applied resolve* itself into a 
consideration of the circulation In the Injured 
structures and their subsequent viability 
Obviously our mam objective is to convert 
a compound fracture into a simple one and 
this can be accomplished only if and when, 
we iucreed In preventing infection and subse¬ 
quent suppuration Devitalised tissue offer* 
no resistance to Infection and must therefore 
be removed by the most careful and painstak 
ing excision It is rather elementary to recall 
bow rapidly organisms on the surface extend 
through the lymphatics to deeper tissues and 
to the neighboring lymph glands, and yet an 
understanding of thi« Is most essential in the 
treatment- Fascia and tendinous tissue hsv 
mg poor circulation are prone to sloughing 
when infected 

The muscles are apt to be our chief concern 
became of their slxe and proximity to an 
fracture*, but fortunately thor viability can 
be determined more easily than that of other 
tissue*. Devitalised muscle Is gray In color 
It doe* not contract when picked up m * 
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forceps, and it does not bleed when cut It is 
difficult to ascertain accurately the amount 
of blood supply in injured nerve tissue or 
tendon and In an estimation of their viability 
one must depend upon their general appear 
once. In any attempt to determine the 
amount of injury to the tissues that may 
subsequently be encountered careful exam 
InaLon should be made of the larger blood 
vessels supplying the distal parts 
In a large proportion of instance* compound 
fractures occur during accidents on the high 
ways or on railroads and the problem of 
transportation to the nearest hospital is of 
first consideration The Fracture Committee 
of the American College of Surgeons have 
made real progress m their practical teach 
mgs of the necessity of splinting all fractures 
before transportation so that the fragments 
anil not do further damage This point 
applies m particular to compound fractures 
Much can be accomplished by teac h ing first 
aid to all men who are likely to come in con 
tact with these cases In so far as practical 
the Thomas leg and arm splints should be 
provided. The Fracture Committee have gone 
into this subject most thoroughly and arc 
enlarging their educational program 
When the patient reaches the hospital he 
is usually in a state of shock more or less 
severe and this condition demands our first 
attention almost without exception mor 
phine should be administered immediately as 
the best agent to stop pain and thus aid ma 
tenally in preventing further shock Active 
hjtmorrhage should be looked for and checked 
at once. All constrictors must be removed as 
soon as feasible The degree of the shock 
must be determined and if severe no operative 
procedure should be considered until this is 
overcome Many fatalities occur as a result 
of too early operation Our first duty there¬ 
fore should be to alleviate shock and any 
operative interference should be postponed 
until recovery from this primary condition 
has taken place. Morphine external heat 
hot coffee per rectum hot dunks and blood 
transfusion when indicated offer the best 
agents with which to combat shock. The 
subcutaneous or intravenous injection of 
normal salt solution should not in our judg 


ment be done. Gum acaaa or other similar 
preparations should not be given intravenous¬ 
ly for they are of questionable value It is 
appreciated that these are rather broad state 
ments especially as regards salt solution and 
may cause controversy but they are our con 
elusions based on a rather large experience in 
Cook County Hospital, Chicago and in 
France 

As soon as the patient rallies from shock 
the injured limb should be given our imme¬ 
diate attention for the time element between 
the receipt of the injury and the treatment of 
the wound is most important Almost with 
out exception operative interference is indi 
cated It is assumed that head chest, abdom 
mil or other in Junes do not predude opera 
tion on the limb 

The choice of anesthetic must depend upon 
the judgment of the individual operator 
although it is our conviction that no single 
method should be employed routinely for 
every case Nitrous oxide and oxygen and 
ether by the drop method are preferable 
Possibly spinal anesthesia is desirable for 
thigh injuries in the hands of those accus 
tomed to its use 

Continuing the question of the treatment 
let us assume that the circulation of the distal 
part is such that the necessity for immediate 
amputation has been exduded With the 
patient asleep the problem of deansing the 
wound confronts us Water and green soap 
are used following shaving, for deansing the 
surrounding skin. This Is done after protect 
mg the wound with gauze After the skin is 
prepared with soap and water ether Is used 
to remove all grease and other soiling 

Then comes the question of the choice of 
antiseptics, if anv are used Does not the 
multiplicity of the antiseptics now m use 
condemn them all as dependable agents? We 
believe it does. Some antiseptics mav be 
capable of destroying organisms on the sur 
face but they serve no useful purpose in 
attacking the bacteria deep in the structures 
and we are convinced that most of these so 
called germlddes further lower the resistance 
of the almost devitalized tissue when applied 
In sufficient quantity and concentration to be 
of any value They should not be relied upon 
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T HE increasing number of compound 
fracture* that era occurring In this 
machine age and the divergent opinions 
among teach era and writers relative to tbe 
basic principle* Involved m their treatment 
impels one to believe that there is a real need 
for a wider discussion and a better universal 
agreement as to what oonatitute* the most 
approved method* of caring for these fre 
quent and *enou* conditions. 

It l* thought by aorae that the radical van 
ance of opinion regarding the treatment of 
compound fracture* is due in a large measure 
to the advent of the orthopedist* into this held 
of endeavor forb) traditionand training they 
are not operating surgeon* and the care of 
these case* require* broad surgical experience 
and judgment The orthopedists, however 
should be welcomed into this department of 
surgery the treatment of fracture*, for they 
have added and will continue to add much 
to our knowledge of the entire subject They 
are becoming operating surgeons 

The circumstance* in the practical situs 
tion arc such that the larger number of com 
pound fracture* are seen first and frequently 
cared for by general practitioner*, and this 
group of men are expecting the teachers and 
tbe men with the opportunities for the ob¬ 
servation of a large number of these cases, 
to draw deductions and conclusions regarding 
the best method* of procedure for their guid 
ance The course must be charted for them 
A compound fracture a* a surgical entity 
moat be considered firat from the pathological 
standpoint Correct treatment cannot be 
apphed without an intimate knoa ledge of the 
anatomical disturbance and an appreciation 
of the immediate and remote histopathology 
resulting from the Injury 
Tbe fracture Itself U frequently of secondary 
importance to the trauma Inflicted upon the 
soft tissues. Nerve blood vessel musde and 
tendon injune* may demand the essential 
consideration in the question of treatment 


Former!) a larger proportion of compound 
fracture* occurred in railroad accident* and 
from contact with heavy machinery In these 
case* the crushing of the soft tmue* was more 
extensive than it is in the many automobile 
injuries which are Been so frequently it tbe 
present time. In any consideration of the 
pathology of the fragments of the fractured 
bone Itself it may be stated broadly that, 
except for the potentialities of infection the 
condition is not materially different from 
that in simple fractures 

Die mechanism of the Injur) to the soft 
part* and the opening of tbe lib u important, 
for in the cases compounded from within 
outward infection Is lea* apt to occur and the 
integrity of the circulation of the soft it rue 
tures is less interfered with In a word there 
is less crushing of tiasues. Die question of the 
pathology concerned in compound fracture*, 
from the standpoint of the surgical therapy 
that shall be applied resolve* itself Into a 
consideration of the circulation In the Injured 
structures and their subsequent viability 
Obviously our main objective is to convert 
a compound fracture into a simple one and 
this can be accomplished only If and when, 
we succeed in preventing infection and sobse 
quent suppuration Devitalixed tissue offer* 
no resistance to infection and must therefore 
be removed by tbe most careful and palmtek 
bg excision. It I* rather elementary to recall 
bow rapidly organisms oo the surface extend 
through the lymphatics to deeper tissue* and 
to the neighboring lymph glands and yet an 
understanding of this is most essential in the 
treatment Fisda and tendinous tissue hav 
ing poor circulation are prone to sloughing 
when infected 

Tbe musdet are apt to be our chief concern 
because of their site and proximity to all 
fracture*, but, fortunately, their viability can 
be determined more easily than that of other 
tissues. Devitalixed muscle ts gray b color 
It does Dot contract when picked up b * 
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lived favorites which lost their popularity 
rapidly They did not withstand the test 
of time. During this time in France when 
wounds were drained it is not recalled that 
we ever saw a dean non infected wound 
In 1918 all of this was changed and debride¬ 
ment was practiced extensively in the ad 
vanced stations and following tins procedure 
man> of the wounds were dosed without 
drainage, and later under observation in the 
base hospitals they remained dean Then 
we began to experience the satisfaction of sec 
ing compound fractures converted into simple 
fractures and recover without suppuration 
The accuracj and completeness of the shin 
suture must depend upon the loss of superficial 
tissue substance and the circulator} integrity 
of the remaining skin flaps- Obviousl} an> 
portion of skin that is thought completcl} 
deprived of all of its circulation must be 
saenheed Generally, it is not good practice 
to undermine the edge* of the skin to over 
come tension Occasionally it ia feasible 
to make longitudinal incisions a distance 
from the edges to fadhtate their apposition 
The sutures should always be tied loosely and 
at some distance apart so as to allow the 
escape of fluids that ought collect and cause 
considerable tension A thought that the 
collection of serum may act as a germicide 
has been advanced Where the skin has been 
so destroyed as to predude the approximation 
of the edges a full thickness flap may be 
implanted over a small area. If it is found 
impossible to secure by an> means an entire 
ilon covering it is our practice to apply a 
dressing of equal parts of alcohol and giyc 
enn This dressing 13 hygroscopic and tends 
to promote the flow of lymph toward the 
surface—a process thought to be beneficial 
We are m accord with the older school of 
thought which teaches that the long muscles 
o! the extremities immediately contract and 
subsequentl} retract when a bone or bones 
are fractured Following this conception we 
always apply skeletal traction to the distal 
part and this is usuall} accomplished by 
means of some form of caliper or bone damp 
Kirchmcr s wire or some other device raaj be 
used The caliper m some form seems prefer 
able for it docs not penetrate the substance of 


the bone and la more easily removed. How 
ever this may be dcaded by the choice of the 
individual surgeon Flaster-of pans splints or 
casts arc rarely used Perhaps they have a 
function m selected cases Dependence is 
placed upon suspen sion splints, preferably 
some type of Thomas splmt or the various 
modifications New splints are being con 
structed by men of ingenuity and many of 
them have ment but give the best results in 
the hands of their designers This is a tech 
nicahty that is not important if the principle 
of skeletal traction is earned out 

The danger of tetanus and Welch bacillus 
infectious in compound fractures is common 
knowledge and a prophylactic dose of and 
tetanic and anti Welch bacillus serum should 
be given as routine practice 

An attempt has been made here to give the 
principles of a routine method for the treat 
ment of compound fracture* of all kinds. If 
some of the statements seem dogmatic may 
nr say that they are predicated upon a rather 
wide experience and advanced with a know] 
edge that any broad assertions about the sur 
gical therapy best adapted for these cases, 
must be qualified by the admission that each 
injury has particular conditions with which to 
deal and is a Jan unto itself 

stnniAHY 

1 All fractures must be splinted before 
transportation when this is practical 

2 The first procedure must consist of 
efforts to combat shock 

3 Dfbndement must be depended upon 
to cleanse the wound—mechanical and not 
chemical stcrilbation 

4. Careful search should be made for aU 
severed nerves and tendons and repair 
accomplished 

5 Perfect haemoetasis must be secured 

6 It is imperative that all drainage ma 
terials be complctel} avoided 

7 The skin edges should be accurately 
approximated when possible 

8 Skeletal traction should be applied for 
the retention of the fragments m anatomic 
apposition 

9 Suspension rather than plastcr-of pari* 
sphate should be used 



358 


S UR GERA GATJECOLOGA AND OBSTETRICS 


ADEQUATE BACTERIOLOGICAL SERVICE FOR A 
SURGICAL DEPARTMENT 

FRANK L HELENEY 11 D FACS Nrw \o«x 
Mw *4 CWhy« *4 fl iya— iW tay m. Catoakh Ub/wtiOt 


T HE era of modern surgery 13 hardly 
more than half a century olid It began 
within the life time of many of the 
leader* of our profession and within the span 
of the professional careen of those older prac 
tltloners who are reaching the year* of retire 
ment and reminiscence- In another decade 
we shall no longer be able to bear the tales of 
surgical practice before the day* of Pasteur 
and Lister Modem surgery is founded upon 
certain bacteriological law* and its scope 
would have remained greatly limited if it had 
not made practical application of that 
biological knowledge out of which also grew 
the science of bacteriology The discovery of 
these law* we owe to Pasteur Their prac 
deal application to surgery we owe to Lister 
Pasteur discovered that infection of wounds 
is caused by bacteria and Lister demonstrated 
that these bacteria may be destroyed by 
appropriate means and that the infection of 
operative wounds may thus be prevented 
One would have supposed that the science 
and art of modem surgery having estab¬ 
lished itself on these banc bacteriological laws, 
would have con tinned to be intimately wedded 
to the science of bacteriology so that they 
might have grown up together to their mutual 
benefit but such is not the case for In most 
hospitals and in many medical schools they 
have been completely divorced Each goes it* 
own way with little or no recognition of the 
other and with little or no attempt at mutual 
aid If you should ask the chiefs of the surgi¬ 
cal staff* of our hospitals, or the professor* of 
surgery In our medical schools if they have 
anyone In their departments particularly In 
tcrested in bacteriology or if you should ask 
the professor* of bacteriology if they have 
anyone in their deportments particularly in 
tcrested in surgery or surgical problems, the 
answer in the majority of cases, would be 
*No Tills is not true of the departments of 
medicine for In most hospitals and medical 
schools the member* of the bacteriological 


departments are often particularly interested 
in medical problems. Very often the head of 
the department of medicine is an expert In 
infectious diseases, and those members of his 
staff who arc interested In bacteriology equal 
in numbers and rank those interested In the 
metabolic disorders 

One Is tempted to ask why this should be so 
Is there a larger proportion of Infectious dis¬ 
eases in medical practice than in surgical prac 
tice 5 This may be true, but If this is a factor I 
doubt If It Is the important one The practice 
of surgery requires a large proportion of tune 
to be given to certain technical training which 
the medical man does not need likes lie the 
surgeon must devote longer hour* to the 
detailed *tudy and to the frequent review 0/ 
anatomy For many years many young scr 
geons considered It * necessary part of thdr 
training to teach anatomy The next require¬ 
ment for the surgeon is to know pathology In 
this respect he does not differ from the medical 
man although It may be said that the nu 
geon more often has an opportunity of study 
mg the pathology of his cases because such 
examinations can be made in all of his cases, 
those which survive as well as those which die 
while the medical man s pathological study Is 
limited to those cases which go ou to a fatal 
termination of the disease What time has a 
surgeon left to study bacteriology or be inter 
ested in it? The obvious answer Is— None, 
he must depend upon the bacteriologist to do 
his bacteriology for him But can a bac 
tenologist, without knowledge of surgery give 
adeem ate service to the surgeon either for 
routine or for special work 5 This question 
must be asked of the head of the surgical 
service or department Are you satisfied 
with the service the bacteriological depart 
ment Is giving you 5 If we meditate upon 
this question it becomes evident that this 
service must be fourfold (t) routine (*) 
emergency (3) spedal minor research, and 
(4) major research. 
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THE PEOBLEU 

Routine vork In the firat place there is a 
great mass of routine service to be rendered— 
the periodic check up of the operating room 
technique—the autoclaves the instrument 
sterilizers the water sterilizer* the antisep¬ 
tics the catgut the ward dressing technique 
the cultures of infected wounds abscesses 
carbuncles empyemas sore throats, unne and 
other material obtained from the daily run 
of operative cases and ward dressing* This 
work is perhaps the easiest to handle It can 
be done in the course of the day * work from 
rune until five and a large mass of material 
may be handled at the *ame time 

Emergency tpark In the second group 
which i* peihap* more important, there is a 
great quantity of work which might be called 
emergency bacteriology This must be done 
on short notice at any time of the day or night 
A patient comes mto the hospital with peri 
torntis The surgeon operates and finds a 
large amount of free peritoneal fluid without 
any evident perforation of the gut He should 
know as soon as possible the nature of the 
infection A smear and an immediate exam 
mation of the stained slide must be made 
while he 1* still operating and cultures must 
be made at once so that he may know within 
the time of bnef incubation the organism* 
involved Or a patient comes in with a com 
pound fracture and after it has been set up 
with the proper traction and suspenuon 
apparatus, suddenly in the middle of the 
night the temperature goes up and the patient 
complain* of pain m the wound It is found 
to be swollen cedematous a little dusky 
There is doubtful crepitation of the tissues 
The surgeon must know promptly from 
smear and culture whether the gas bacillus is 
on a rampage and which of the four varieties 
is present A patient has been operated upon 
for a pylonc obstruction a gastroenterostomy 
has been done cough and hiccough are annoy 
mg postoperative complications Suddenly in 
the night he develops pain in the wound An 
examination reveals puffiness and cxepita 
tion beneath the wound The surgeon must 
know at once whether a gas infection has 
developed or gas from a perforation or leak 
has appeared m the wound A quick bac 


tenological examination is necessary A 
patient come* in with a high fever he is obvi 
ously septic, the focus is not apparent but it 
is important to know as soon as possible 
whether or not the patient has a positive 
blood culture A patient is admitted to the 
hospital with high fever and a swollen pain 
ful, red hot knee-joint The surgeon aspirates 
the fluid and need* to know the nature of the 
infecting organism by smear and culture 
Any delay will materially affect the prompt 
ness of treatment and the eventual outcome 
A patient is admitted with signs of fluid in 
the chest, aspiration reveals a thin, turbid 
fluid I* it transudate or exudate ? What bac 
tena are present it The correctness of treat 
ment depends upon the prompt answer to 
these question* Is your bacteriological de¬ 
partment prepared to give you this emergency 
service at any time of the day or night? 

Special bacteriological minor research Fre¬ 
quently a patient comes into the hospital who 
presents an unusual problem in surgical infec 
tion It may be an unusually severe type of a 
well recognized infection or a rare type not 
easily recognized The case obviously needs 
some special bacteriological study Routine 
methods of taking specimens or routine 
methods of cultivation will not suffice The 
preliminary culture may reveal no organisms 
In a lesion which is obviously an infection, or 
it may reveal an unusual organism with 
peculiar properties which require further 
study or It may yield a mixture of organisms, 
only one of which is significant Such prob¬ 
lems come up in severe cases of septicaemia 
m which not only the diagnosis must be made 
but the course of the disease must be followed 
from day to day Serious Involvement of the 
face and neck following the spread of an infec 
tion from teeth tonsils or oesophagus require 
this special kind of bacteriological service for 
here we may have a mixture of mouth organ 
itms and the seventy of the infection may be 
due not so much to any' single species of 
organism present a* to the synergism of the 
various rpeaes. Such complex problems like¬ 
wise arise in case* of acute or chronic infective 
gangrene of the dun and these may have to 
be handled not only by means of a special 
bacteriological analysis but they may require 
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a senes o{ animal experiments before tbe 
nature of the infection can be determined and 
the problem satisfactorily solved Case* of 
lung abscess or bronchi ectasia require a com 
pi etc bacteriological analysis before they can 
be intelligently bandied Liver abs cr u ea Ire- 
ouenti) need to be studied from several 
different angles before the cause can be de 
term in ed and the appropriate treatment 
applied Chronic ulcers of the abdominal wall 
or of the extremiUea often present difficult 
bacteriological problems which cannot bo 
solved by simple procedures Certain ex 
trnsivdy infected wounds with kwa of sub- 
atance such as were seen frequently In time of 
war and occasionally occur in cases of acn 
dent require not only an analysis of the 
original bacterial flora but a periodic exaxni 
nation to determine when the various organ 
isms disappear and when it is safe to subject 
the wound cither to akin graft or secondary 
closure for a failure to consider the bacteri¬ 
ological elements in such a problem may result 
in a failure of the aurgical procedure Such 
special studies of individual cases at I have 
described may be called minor research in 
•surgical bacteriology and unless these unusual 
problems are satisfactorily solved tire bac 
terfoiogicnl service cannot be called adequate. 

Majorracarth Besides the minor researches 
which may be required in connection with 
any individual coae there are certain m a Kn¬ 
ot perennial problems in bacteriology in which 
surgeons should be interested Some of these 
they very properly share with the internist 
for example pneumonia. Although the patho- 
genesis of postoperative pneumonia may have 
a different mechanism from ordinary pneu 
moma, the bacteriological aspects may very 
well be the same in both cases Lung abscess 
and empyema are of Interest both to the 
medical and surgical services but here H must 
be admitted that the surgeon is more directly 
concerned In like manner both surgeon and 
Internist are involved in bacterial problems 
associated with the alimentary canal. The 
internist 11 most concerned when the disease 
is doe to a disorder caused by the organisms 
while remaining within the tract, while the 
surgeon becomes particularly Interested when 
the intestinal organisms invade the tissues 


outside of the alimentary tract for example, 
in peritonitis cholecystitis, cholangntis pyk 
phlebitis, etc. Arthritis mav be a problem 
In which the internist is more concerned but 
when it becomes a suppurative process the 
surgeon must take a hand. The surgeon U 
taking more and more interest in the disease 
of the peripheral blood vessels more perhaps 
from the point of view of the vasomotor ner 
vous mechanism than from the bacteriological 
point of new but we still have the problems 
of suppurative phlebitis, postoperative throm¬ 
bophlebitis with pulmonary embolism migrxt 
ing phlebitis and thrombo-angribo obliterans 
which have not yet been satisfactorily 
studied from a bacteriological viewpoint 
Bacteriophage was originally studied tuten 
slvely in connection with such Internal mfec 
tions as dysentery and cholera but it his been 
more recently applied to surgical diseases 
«uch as furunculosis, cartnmcukwis, subcu¬ 
taneous abscess and septicemia. Here is a 
new attractive and intensely stimulating field 
In which surgeons with wide clinical erperi 
ence may profitably expend their powers of 
observation and experimentation Septic* 
mi a, in its multitudinous aspects needs con 
tinuous and intensive research before its prob¬ 
lems can be solved Bacteriological problems 
both medical and surgical very easily lead to 
more fundamental problems in immunity 
both general and local Indeed the problems 
of local immunity may be of neater interest 
to the surgeon than the problems of general 
immunity because his problems are usually 
local and his treatment must necessarily be 
limited to a relatively small region or a eingte 
tissue or organ of the body 
From the statements so far made it u 
obvious that the problems which face the sur 
geon from the bacteriological viewpoint are 
legion. They crowd in upon him from every 
siac and in most dimes and in most hospitals 
they are either not faced at all or arc assigned 
to those who are not particularly Interested 
or are not qualified to reach a satisfactory 
solution If every professor of surgery or the 
surgical director of every hospital were adeed 
if he were satisfied with the bacteriologies 
service which he is receiving one wonders 
how many could conscientiously answer "Ye*. 
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THE SOLUTION 

If there is to be any solution of this prob¬ 
lem it must oome not from the bacteriologists 
but from the surgeons themselves It is diffi 
cult for a bacteriologist to attach a surgical 
problem for it is almost impossible for him to 
acquire a surgical point of view without sur 
gical training These problems must be at 
tacked by surgeon* who have developed the 
surgical viewpoint and m the course of their 
training have acquired the fundamental 
knowledge of bacteriology They may then 
apply it to the surgical problem Pasteur did 
not solve the problem of aseptic technique 
but lister, the surgeon learned the funds 
mental lavrs of bacteriology from Pasteur and 
applied them to a surgical problem The 
professor of surgery or the surgical chief can 
not go to the professor of bacteriology and 
say “Here are our problems of infection 
please solve them for us ” He must say to 
his internes and his staff “Learn the funda 
mentals of bacteriology and apply them to 
our problems of infection in surgical oondi 
tions ” A large part of the time given to train 
a surgeon must be spent in acquiring the 
manual dexterity needed to perform opera 
tions Similarly a large proportion of a sur 
geon 1 tune each day must be given to the 
actual surgical treatment of his cases. A cer 
tain technique is also necessary in bacterio¬ 
logical work but this is more easily acquired 
and the actual problems are solved more by 
reading thinking observing correlating and 
co-ordinating than by the actual performance 
of experiments. 

However for the solution of the difficulties 
arising m any particular hospital only general 
principles can be laid down These must be 
adapted and applied to the peculiar situa 
tions which are found in different institu¬ 
tions The professor of surgery, or the surgical 
director must make such arrangements as the 
size and quality of his staff will permit and 
the results will depend on the amount of time 
and intelligence applied to his bacteriological 
problems It would seem fundamental that 
the surgical internes should have as part 
of their regular training at any convenient 
penod in their rotary service the responsibility 
for doing the routine and emergency bac 


tenology of the surgical department They 
must have supervisory instruction from the 
staff bacteriologist or from one of the surgical 
department who has been trained in bacten 
ology The former is preferable for the staff 
bacteriologist is more apt to be able to develop 
a broader bacteriological viewpoint Further 
more, at night or on holidays the surgical 
internes may be required to do the emergency 
bacteriology for the medical service just as 
the medical internes may be called upon in 
emergency to moke cultures from surgical 
specimens If the surgical internes are re¬ 
quired to do the bulk of the routine and 
emergency bacten ology for the surgical de 
partment, the surgical viewpoint will be 
brought to the study of the spedmen In 
stead of having the specimen studied in a 
routine and perhaps abstract way as “pus ” 
it will have a more particular interest in being 
a special kind of pus from a known location 
in a particular individual In such a case the 
report is much more apt to be of some sig 
ruff can ce During this penod of bactenologi 
cal stud) and service this work need not be 
the internes only duty, but it should be 
paramount and should be performed as the 
most important duty of the day In cases of 
emergency he must be available to receive 
and cultivate the material as soon as possible 
after it li obtained from the patient No 
time must be allowed for the material to dry 
and yield nothing on culture when viable 
organisms are really present in the material 
when it is obtained The penod of the 
interne s service must be long enough for him 
to learn all of the bactenologi cal methods 
including anaerobic as well as aerobic culture, 
fermentation and proteolytic reactions, gpe 
aal media and methods for special organisms 
animal inoculation, immunological reactions, 
vaccine and serum preparation, complement 
fixation and agglutination tests This train 
ing will arouse his interest and give him the 
groundwork necessary for further studies 
when he has completed his intern whip and bos’ 
advanced to a higher rank in the staff If 
time permits, the interne may assist m the 
speaal studies or major research under the 
direction of one of the older members of the 
staff and this will increase his interest m 
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and give significance to hi* routine and 
emergency duties 

The special intensive study of a single 
interesting case can best be earned oat by one 
of the resident or attending members of the 
staff who it not deluged by routine duties 
and can have some time to read study think 
correlate and apply hit knowledge of funds 
mental incte oology to the problem tn hand 
The drnical care of the ca»e need not neces¬ 
sarily be in his handt but there art many 
thing! to be said in favor of tint arrangement 
He It able to apply the treatment indicated 
without delay ms handt are not tied by a 
contrary opinion with regard to the treat 
ment The patient has the advantage of an 
individual doctor s respomobdlts for nit case 
Any change in the patient s condition u 
noted early and appropriate measure* taken 
to investigate the cause etc etc Such special 
investigations should be limited to the par 
ticular caie and enlarged only if they are 
found to lead to general principle* which re¬ 
quire the carrying on of research on a larger 
scale 

The major or perennial problem* of surgical 
bacteriological research should alway* be 
under dose direction of one of the older men 
who ha* had both the clinical and technical 
experience necetaary for it* solution or inteffi 
gent attack Such studies must be correlated 
and earned through m a logical fashion—a 
port at a time but with the part seen In It* 
relation to the whole In these problems the 
director of research may have technical help 
but the result* obtained by such assistants 
must invariably be checked by ha own obser 


vstiem* and he must constantly correlate the 
various part* of the problem and hold the 
investigations to the main purpose. 

A* to the question of how far such resesrtht* 
should go m the direction of pure science 
there may be a real difference of opinion. 
Thu may depend upon the number of mem¬ 
bers of the staff available for rich work If 
there are many one individual might be 
assigned to certain abstract phase* of the prob¬ 
lem but it would teem to be better to leave 
tuch aspect* of the problem to a regular 
member of the bacteriology department who 
might have better Qualification* to carry it 
to a successful solution 

COKCLUBIONS 

An adequate bacteriological service for am 
surgical department directs its attention to 
routine work to emergency work, to tpetul 
research, and to general research. This serv¬ 
ice can be obtained only when the professor of 
surgery or the director of the surgical service 
demands the necessary mone\ ana equipment 
from the authorities and lays out a plan for 
the training of internes in bacteriologies! 
technique, and build* up into hi* own staff 
those Qualified to carry on minor and major 
reiearch in the bacteriological problem* of 
•urgery 

After many nuda of such work have been 
developed in many medical center* friendly 
rivalry will speed the solution of these prob¬ 
lems and it may be possible to correlate or wb- 
divide the problems in some wav *0 that the 
belt service may be obtained with a minimum 
of wasted time and energy 
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TUBERCULOUS TENOSYNOVITIS OF THE HAND 

A Study or Thirty Three Cases or Chronic Tenosynovitis or the Hand 1 
MICHAEL L. MASON' M D FA.OS Chicago 


T HE present study of tuberculous teno¬ 
synovitis of the hand can lay claim to 
little of originality The report of Dr 
Kanavel In 1923 has described the condition 
so well that additions are superfluous and 
deletion impossible In the account which 
follows I have borrowed heavily from Kan&vel 
and am glad to acknowledge the indebtedness 
The material upon which this report is 
based consists of 32 operated upon cases of 
chronic tenosynovitis of the hand from the 
service of Drs Allen B JCanavel Sumner L 
Koch and myself at Wesley Memorial and 
Paasavant Memonal Hospitals Chicago, they 
represent a period of observation of over 20 
years the first patient having been operated 
upon In 1914. Of the 32 cases, 23 are verified 
tuberculous tenosynovitis and it is upon these 
that this paper Is essentially based The 9 
remaining of the 32 patients include 3 in 
stances of multiple tenosynovitis none of 
which was definitely proved to be tuberculous, 
and 6 instances of chronic tenosynovitis elm 
ically indistinguishable from the tuberculous 
type 

Tuberculosis Is the most frequent cause of 
chrome fnfection of the tendon sheaths of the 
hand Because of the slow development and 
the not Infrequent absence of pain or func 
tional disturbances until late m the course of 
the disease the tendency for both patient and 
surgeon is toward delaj in seeking or in ad 
ministering adequate treatment Frequently 
the correct diagnosis Is not made for many 
months or even years with consequent loss of 
valuable time The presence 01 a chronic 
dough lifcc sausage-shaped swelling over the 
flexor or extensor tendons Is practically always 
due to tuberculosis and if ncc bodies can be 
demonstrated the diagnosis Is practicall} cer 
tain Despite the chromatj earl} recognition 
of the nature of the disease is necessary if 
we are to treat It successfull} since, If the con 
dttion progresses the tendons themselves are 
invaded and ma) be destroyed and fistula?, 


secondary infection, and extension to bones 
and joints are apt to occur The possibility 
of a complete cure is attested by the results 
from our clinic and numerous other surgical 


It is usually stated in the literature that 
tuberculous tenosynovitis is somewhat more 
frequent among males than females, according 
to Zoeppntx in the proportion of males to 
females of 3 2 Clairmont, Wlnteratein and 
Duntxa of 62 patients found 30 males to 32 
females, while our own figures arc 9 males to 
14 females 

The age incidence shows a predilection for 
the third and fourth decades, though no age 
is exempt Our own figures of 23 cases show 
a fairly even distribution for the male patients 
from the second to the sixth decade while the 
female patients reveal a very definite pre¬ 
ponderance in the third decade. 


TABLE A—AGE INCIDENCE OF TUBERCULOUS 
TENOSYNOVITIS 


Daead* 

r«iH«i cm«. 

(fUrmrri, Lock, tod liiui) 

Oiirraoot 

«tl 

Total 


Swale 

Tot»] 




0 


• 

1 


J 

4 

f 

*9 

1 to 

t 

* 

*r 

R _ 

4 

J ~¥> 

1 



1-1 

9 

* -** 

* 

0 



»I 

J -60 



4 

7 

II 

*1-70 

0 

0 

a 

» 

1 

r 

0 

- 

• n 

l 

*i-*o 

0 

» 

• 

t (81 

I 

Total 

• 

« 

•> 

6 , 



1* or ma IW tft b Ufcea • Ue *** of oo»et od act tie **t U 
•kidi p«£*»t Lre»t»r»t 


The youngest patient upon whom we have 
operated for this condition was 19 years of 
age and the symptoms had been present some 
6 months at the time. However another 


Trota tW Drrarborat oi Sarxwy N*rlk*Tjtrr» C »J »TT %tr Medial ScfcoaJ (od ruatvut Unwu] 





SURGERY G\ NECOLOGY KSD OBSTETRICS 


3^4 


patient who came for treatment at the age of 
33 gave a history of swelling of the wriat and 
fingers of to years duration which indicates 
an age of onset of 13 and would make her 
therefore the youngest in our series The 
oldest patient was a female of 60 whose dis 
ease began 18 months before operation i e 
at about the age of 58 flairmont Winter 
stem and Dimtxa report 3 cases in the first 
decade and 1 in the ninth decade (8s years) 
The average age of onset in our patients is 
336 yean with the averagr for the male 
patient* of 37 9 year* aad for the female 
patient* of 39 r jears We can suggest no 
explanation for this difference in age distri 
button 

The disease shows a rather definite predl 
lection for the right hand (16 right and 7 left) 
and for the volar surface (18 volar 4 dorsal 
1 both volar and dorsal) In the 14 cases 
reported try Dr Konavd In 19J3 the right 
hand was involved in 13 and the left In r the 
latter in a left banded individual We do not 
know however that the 13 others were right 
handed and we do not know how many of 
the present sene* are right handed though 
the preponderance of involvement of the right 
hand ma> be of some significance. 

What rfile occupation, plays ia uncertain 
It is usually stated that those who use their 
hands for manual labor are most frequently 
victim* of tuberculous tcnosvnovitl* The oc 
cupation of housewife occur* in 8 of the 14 
females while the 6 other* are nurse saxo- 
phone player laundress, derk beauty parlor 
operator and dub executive respective!) Of 
the 9 male*, 1 were derka, 1 was a clergyman 
1 a banker and 1 a nigbtwatchman The 4 
other* u$ed their hands for hard manual 
labor shoemaker fanner mechanic, and coal 
miner Hence although it is usually conceded 
that manual labor predisposes to the infee 
tron other factors are undoubtedly of equal 
Importance. 

Whether the rate of intimate exposure to 
tuberculosis is higher among these patients 
than among any other group of patients we 
cmnoot say Of 33 patients, 5 (1 male and 4 
females) gave a definite hittory of tuberculous 
contacts, i e. with member* in the immediate 
family with active (usually fatal) tuberculosis. 


Eleven patients denied any exposure among 
the immediate family, while £n 1 information 
is lacking Of the 5 patients with history of 
exposure 3 *ub*equently succumbed to tuber 
culosls 

In 6 instance* evidence of other possible 
tuberculous lesions elsewhere 00 the body 
was present In 1 patient there wa* an ac 
live pulmonary tuberculosis which eventually 
proved fatal Another succumbed to a Laryn¬ 
geal tuberculosis In 1 case a imah akin 
nodule which proved to be tubercukm* was 
excised from the forearm, and in this patient 
some d i min ished resonance and fine crepitant 
riles in the right apex were suggestive but 
never conclusive of pulmonary pathology In 
another case cervical lymph gland* broke 
down and drained for 5 month* after ctddofl 
of the tuberculous tenosynovitis In the 3 
other* tuberculous was not proved and the 
evidence therefore was scon tv In 1 instance 
there wa* a hl»tor\ of loss of weight and a 
pleuns) while physical examination revealed 
some suggestive finding* in the right pul 
mooary apex consisting of some impaired 
resonance slightly increased vocal and tactile 
fremitus and prolonged expiratory sound 
There was some alight cervical adenitis. The 
\ ray examination of the chest shown! some 
peribronchial thickening but do apical in¬ 
volvement In another patient there wa* * 
history of pleurisy without effusion wbkh 
lasted for 3 weeks some 10 months previous 
to the onset of the tenosynovitis. There were 
however no abnormal finding* in the lung* 

The question of trauma Is an interesting 
one Although 11 of the 33 patients gave * 
history of trauma an analysis of these cases 
lead* one to doubt trauma as an etiological 
factor In aB but 3 while In the other* the con¬ 
nection between trauma and teoosmovitis is 
too indefinite, the period elapsing between 
injury and tenosynovitis is too short, or the 
history is of an open injury and the source 
for an inoculation infection Is not dear 

In 1 case the patient wo* cranking a car 
when the crank came loose and the patient 
fell on his outstretched right hand ana wrist 
Immediately after this accident he expmeuerd 
considerable pain and swelling over the dor 
sum of the fourth and fifth metacarpal* which 
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lasted several days and subsided corapletel> 
About 8 months later a swelling appeared on 
tbe dorsum of the wnst which gradually in 
creased in are to that of an egg There was no 
spontaneous pain when the tumor appeared 
and there had been no pain except on use of 
the wrist. An X ray examination made at 
the time the patient came for treatment 
showed involvement of the radius. A typical 
dorsal tuberculous tenosynovitis was found at 
operation and proved to be so microscopically 

The second patient in whom trauma might 
be a definite factor also with positive histo¬ 
logical proof of tuberculosis, suffered a sprain 
of the wnst about 1 year previous to the onset 
of the tenosynovitis This was also a dorsal 
tuberculosis, and the first symptom was swell 
mg Pam here was not spontaneous nor was 
it present on use of the wnst- 

In a third patient trauma must also be con 
Ride red of possible etiological importance The 
patient stated that she had pounded with the 
palm of her hand upon an ice pick following 
which there was considerable swelling of the 
fingers Several months later a puff> swelling 
appeared in the palm and later above tbe 
wnst associated at times with considerable 
pain Symptoms and findings persisted de 
spite various sorts of conservative treatment 
for 8 years. At operation there was found 
a typical gross and microscopic tubercu 
lous tenosynovitis of the flexor polhcis 
Iongus sheath and common flexor sheath at 
the wnst. 

In 3 other instances although a trauma 
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Fig 1 Tubercukxu tenorynoritii of radial and ulnar 
bur** with extension into the digital prolongations of the 
thumb and little finger Involvement of the digital aheath 
of tbe Index finger complete deatruetkm of both flexor ten- 
dona to tbe little finger and invaaioa of the flexor ten dona 
to the index finger and thumb. 

preceded the onset of the tenosynovitis the 
sequence of events was too rapid to admit any 
causal relationship Thus m one instance a 
severe sprain of the wnst m a mechanic was 
followed at once by a tuberculous tenosyno¬ 
vitis of the dorsum of the hand In a second 
patient a rock fell upon the wnst and this 
was followed almost at once by an extensive 
tuberculous tenosynovitis of the volar sheaths. 
In a third a mild trauma to the dorsum of the 
hand was followed in 24 hours b> a tubercu 
losis of the radial and ulnar bursa and the 
sheath of the index finger In 2 others the 
trauma if such there were was so slight as 
to be only imperfectly remembered by the 
patient In this connection however it is 
interesting to note that none of 6 patients 
with chrome tenosynovitis m which the ml 
croscopic sections failed to bear out the clinical 
diagnosis of tuberculosis gave a history of 
trauma 



ITg 1 ft b. c, Tuberculous tenosynovitis of digit*! pjtlent bad been operated upon 6 yean previously for tu 
aheath of nght Index finger d e, Tuberculous tenosyno- bercutodi of r»dill and ulnar burs*. which acre exched and 
\ it is of illgitil sheath of right mid die finger f g Tubercu there*, as no recurrence Tbe Indexabeath invnh eroeot ev en 
Inc* tenosynovitis of digital aheath of Index finger The tually invaded bone, necessitating amputation of finger 
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That tuberculosis of the tendon sheaths 
may follow direct inoculation of tuberculous 
material Into the sheath Is adequately attested 
by numerous case reports In the literature. 
In most cases the patients are either butchers 
who have slaughtered tuberculous cattle (von 
jTempaky) and inoculated themselves acd 
dentally with a knife or they are attendants 
in tuberculous sanitaria who injure themselves 
on broken glass sputum dishes (Muehsam) 
In only one of our cases wss there any tug 
gestion of Inoculation The patient first noted 
a soreness on the volar surface of the distal 
phalanx of the right thumb This wss soon 
followed by the development of a small nod 
ule at which the patient picked with his 
pocket knife and from which pus was ob¬ 
tained This infection wss Incised and drained, 
discharge continued intermittently for about 
a year at the end of which time the wrist 
be<ame swollen Two other patients dted cut 
ting Injuries preceding the development of the 
tenosynovitis. However the chain of events 
is not sufficiently dear to warrant a sugges¬ 
tion of inoculation There was no history 
of lunching of tuberculous material and the 



Fif 4 Tnbcrcoloai U-aewynonta of the rwdkl ir»d alnwr 
bane Tbe r*di*l bcr» bn been mnowtd, bat rccumncr 
Liken pl*c« m the atmi barm The M 

thtrwn *t the wmt and in tbc bttk fnip-r 

patients themselves had no other tubercu¬ 
lous lesions. 

In two Instances the onset of the tenosyno¬ 
vitis was preceded bv an acute Infectious 
disease in fact in each instance by two acute 
infectious diseases In one case there was a 
severe flu of 3 weeks duration during the 
1918 epidemic After the subsidence of the 
flu an acute polyarticular arthritis (disg 
nosed as acute rheumatism) developed and 
during this time pain and swelling occurred 
on the dorsum of the hand In the other case 
the patient at the age of it contracted measles 
followed by pneumonia winch kept her in bed 
for 3 months During the time she was bed 
ridden tenosynovitis developed and persisted 
for some 10 yearn when she came to us for 
treatment At this time there was no evi 
dence on physical examination of any pul 
monary lesion 

In our experience tuberculous tenosyno¬ 
vitis secondary to a tuberculosis of the bones 
of the wnst Is quite rare In but 3 of the 33 
cases did it appear possible In 1 case the 
radius and m the other the ulna and tn 
quetrum were the site of the infection and in 
each case the tenosynovitis was the more 
severe condition We have not taken roent 
genograms routinely of the hands of patients 
with tuberculous tenosynovitis and we do 
not know In just bow many cases a bone 
lesion might have been demonstrated How 
ever in view of the subsequent histories of our 

patients we do not believe the percentage 
would be large. 
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Fig- 5 Tubercakm* teno*yaoylti* of entire radlii bom 
tod of nhar barta abcrre trmntvene caipti ligament "Hie 
pbotographi fllntfratc the fwtffiog which *u present 
abort the tnrtfvene carna 1 ligament at the wrat and 
over the volar aurface of toe thumb 

DISTRIBUTION AS TO SHEATHS 
In the majority of instances tuberculous 
tenosynovitis of the hand involves the volar 
tendon sheaths (Fig 1) Of the 23 cases, in 
19 or slightly over 80 per cent the volar sheaths 
were involved, in 1 of these with subsequent 
Involvement of the dorsal sheaths In 17 of 
these 19 instances the radial and ulnar bursae 
were involved while m 2 cases digital sheaths 
were affected alone, in 1 case (Fig 2, a b and 
c) the sheath of the index finger and in the 
other of the middle finger (Fig 2, d and e) 
Of the 17 in which the radial and ulnar 
burs® were involved together there was in 
fection of separate finger sheaths in 4, in 3 
the sheath of the index (Fig 2 f and g) and 
in 1 the sheath of the ring finger In 3 instances 
this associated involvement was concurrent 
with the radial and ulnar bursa infection 
while in 1 case (Fig 2, f and g) the mdex 
sheath did not show any evidence of infection 
until some 6 years after successful operative 
cxdsion of the radial and ulnar burvx It is 
doubtful in this case if the mdex finger sheath 
was already infected at the time of the first 
operation In 2 of the 3 other cases the digital 
sheath was excised at the same time as the 
radial and ulnar bursa; because objective evi 
dence of infection was present In the other 
case the patient returned 3 months after oper 
ation with recurrence in the nng finger The 
sheath wc assume was already infected at the 
time of the first operation but without dim 
cal evidence thereof 

In 5 cases the dorsal sheaths (Fig 3) were 
infected 4 times alone, and in 1 instance with 


Fig 6. Chronic nocupodfic tenowynovitij of nuiW ind 
dinar burwc of both h«nn*- 

assodated disease in the volar sheaths and 
carpus. Although isolated involvement of the 
various dorsal synovial sheaths may occur we 
have always found multiple involvement The 
extensor digitomm communis and extensor 
polhas longus sheaths are invariably affected 
while the other sheaths may escape 
The extent to which the radial and ulnar 
bursx may be involved vanes somewhat from 
case to case while involvement of the finger 
sheaths or of the dorsal sheaths practically' 
always extends throughout the entire sheath 
Thus the radial and ulnar bursa; may be 
markedly involved at the wrist and the proc 
ess may extend distally into the distal ends 
of the two bursas (Figs 4 and 5) The disease 
process may' stop in the palm and not invade 
the thumb or little finger at all or one may 
be invaded throughout its entire extent while 
the digital extension of the other bursa may 
be entirely free The digital prolongation into 
the little finger most often escapes Thus of 
the 17 cases in only 5 did the radial bursal 
prolongation m the thumb remain free of 
disease, while in only 5 was the digital pro¬ 
longation in the little finger involved In no 
case was the radial or ulnar bum Involved 
alone. In 1 instance In which the ulnar bursa 
from gross Inspection at tune of operation 
seemed free of disease, the radial bursa alone 
was removed There was prompt recurrence 
of the trouble, this time with extensive in 
vasion of the ulnar bursa. This observation 
coincides with our experience with acute pu 
rulent tenosynovitis—that infection of one 
bursa is m practically every instance followed 
by invasion of the other 
Although instances of multiple tuberculous 
tenosynovitis have been reported it has not 
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been oar privilege to tee any such case Three 
cases of multiple tendon iheath involvement 
have been operated upon but in none has a 
tuberculous origin been proved In each case 
both hands were Involved—In one both the 
volar and dorsal sheaths in t case the volar 
sheaths of the right hand the dorsal sheath* 
of the left and the left knee joint were affected 
while in the third the volar iheatha of each 
hand (Fig 61 In the a first Instances the 
sheaths contained a thin it raw colored fluid 
and a small amount of viscid gelatinous mate¬ 
rial adherent to the tendons and to the walls 
of the sheaths In neither case was there an) 
invasion or destruction of the tendons In 
the third case the gross pathological picture 
was that of a tuberculous process ana there 
was invasion and partial destruction of tendon 
UM4,C path o loot 

It is customary to divide the tuberculous 
infections of tendon sheaths Into four types 
(a) berouj which is very rare (b) serofibrinous 
or nee bod\ hygroma (c) fungus, and (d) cold 
abscess (KauLmann Lexer Mueller) This 
subdivision is of no particular practical value 
except that there seems to be a less severe 
Involvement and less likelihood of tendon 
destruction in the pure hygroma or rice body 
type than in the fungus Since however one 
type tends to pass over by insensible gra 
datlona into another and all pathological types 
may be present in one and the same case the 
distinction cannot always be made. 

OKOSS PATKOLOOY 

The gross pathological picture presented 
by tuberculous tenosynovitis varies somewhat 


depending upon the type or predominating 
type of lcson and upon the duration of the 
disease Thus In very early stages the sheath 
may be but slightly thickened and the synovial 
fluid straw-colored and increased m amount 
while In later stages these pathological changn 
may progress to produce marked thickening 
of the sheath with granulation tissue pro¬ 
liferation caseation rice body formation ten¬ 
don invasion and destruction with secondary 
infection and smu* formation 

It must be constantly kept in mind that the 
Infection involves both the parietal and vis¬ 
ceral layers of the sheaths, and that whatever 
might be the contents of the sac the primary 
pathological focus is In the synovial wall 

The description of the gross pathological 
picture as given by Dr Kanavel m 1933 can 
not be Improved upon 

Tbe ■ fleeted area ahrther It Involves the dorsal 
or vokr surface of the forearm the »rut the palmar 
surface of the h*Dd or the Individual 6nger* appears 
as a roore or less spindle shaped swelling (Figs 1 e 
3) The swelling ma> eve a definite sense of llactus 
Uoa, it may be doughy it s rarely bard and firm 
Earty m the course of the disease it ma> be so HI 
defined as to leave a question ai to It* actual 
presence 

On loosing the sUn over the affected trra the 
deep fascia appears more tense than normal, and tne 
fasoa and superficial tissues may appear shlhtlv 
erdematoua On Innsing the deep fasoa, evidence 
of pathological change unmedtatdv appears (Fig 
7) The tendon sheaths are no longer white, and 
glistening, but y etloalsh shite, gnybh-red, gray 
purple or bluish-purple 

They appear as definite separate demarcated 
cyst like structures easily separable in the 
early stages at least from the surrounding 
structures. Occasionally large vein* course 
over the mass and with the purple coloration 
which 1* often present suggest an angwma 
At time* in the early cases of hygroma areas 
of the lhcath maybe thin and transparent so 
that rice bodies if present may be seen through 
it 

Instead of berm* tin* qnkUv through the smallest 
opening In the deep lasdi the tedonaloos tl*«je 
tends to herniate Into the wound only '■ben an in 
cisum of some length ts made On mdnog it tin* 
cedematofls tissue is found to consist of the t hick 
ened tendon sheaths and tendons, more or less dosdv 
matted together (Fig 7) If the process Is ooi t** 
advanced it Is possible to separate the Individual 
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Fig 8 Drawing of tissues operatively removed cornu ting of the radial and ulnar 
bar* and frayed Invaded flexor tendons to the index and little fin gen The bunc 
have bee n converted into thick walled mes containing many loculi filled with soft, 
gelatinous, parish matenal TTie tendons to the Index and little fingen within the 
sac were transformed Into a yellow caseous mass 


tendons from one another Then it ma> be seen 
that the involved tendons, with their sheaths, form 
a fusiform enlargement. The vascular aheath varies 
in thickness from o 5 to 3 miflimetera depending on 
the duration of the disease On in cuing the aheath 
the thickened tendon appears within it. Much of 
the fusiform e nl argement disappears at thin, straw 
colored fluid occasionally with flakes of fibrin pours 
from the open aheath. The thickened tendon Is still 
free in the aheath. and on inciting the tendon, it it 
found that the thickening U due to involvement of 
the visceral layer of its aheath. The white fibroua 
tendon is mtfll Intact within the aoft vascular grami 
latlon tissue which has replaced the normal tissue 
paper visceral layer of the tendon sheath. During 



this stage the tendon can still be dissected out of the 
tuberculous sheath and shows little or no pitholog 
ical change. This is the earliest stage of the so-called 
hygroma tout form 

in a later stage the sheath becomes partially 
obliterated by fibrous tissue formation Fluid Lb 
confined to a definite portion of the sheath, and rice 
bodies may appear in the fluid. 

At times there is found a formless pultaceous 
or fibnnous matenal in the sheath of the same 
color as nee bodies and thought to be an early 
stage m nee body formation We are fre 



Fig 9 Tuberculous tenosynovitis of the radial and ulnar 
barsx Truces* In palm has spread beyond anatomical 
limits of the sheaths Involving middle palmar space 


Fig 10 Tuberculous tenosynovitis of the radial and 
ulnar burn* sctompanled by an invasion of the thrrar 
space 
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Fig Rjcr bodies removed in » cut erf tnberadoo* 
(roo«yno% it* Tbe rsnabU uirf tie ntt bodies* thown, 
the largeit ooe i» mrr ij milhmrten 10 length, the unaHe** 
ln» lh»a i to 3 cuIluocticTi 

cnientl\ surprised At the scanty amount of 
fluid if there arc numerous rice bodies present. 

Still later tbe flutd u replaced by > caseous sub¬ 
stance ahicb mav be localized In one or two areas 
Tbe tendon sheath t* replared by granulation ttaaoc 
and Uter b> fibrous Lame, irs amenta lion of tbe 
tendons takes place (Figs 8 and *8) and several 
tendons, or all of them, mav be firmly bound to¬ 
gether in a mass of fibrous tissue 

These earring conditions, described as cbarac 
tcnstic of different stages of tbe disease mar at 
tiroes bo seen In tbe same individual Straw-colored 
thud aith nee bodies may be present In tbe radial 
and ulnar burse ahik tbe tendons of the fifth 
hnger m tbe palm bare undergone almoat complete 
fragmentation and cbvmoo Such fragmentation 
can occur shile the tendon still moves freely In its 
sheath 

Tbe final stage of tbe uncomplicated disease, tbe 
fungus form, is charadenwd by extenwv* formation 
of granulation Usaue and casestioo, with or without 
nee bodies The exposed tuberculous masa ts very 
vascular soft and of a grayish-red or purple color 
It looks like a musage-shaped enlargement a hich has 
replaced tbe tendmaa masa When tbe soft, thick 
grsnoUtioo taaua forming its outer wall a loosed, 
the Interior of the tendon sheath mlth tbe Involved 
tendon a exposed There may be some thick gdat 
Inous, straw-colored fluid present there may be 
nee bodies there may be only caseous material 
within tbe synonal space At tune* tbe swelling 
may be bOocular with rice bodies present in one 
locuba and gdatmous fluid In another The lining 
membrane of the tendon sheath u no longer glossy 
and shining, but dull and loaterieaa It may be 
adherent to the tendon In a part of lta cocrsa it 
frecpiently ilwwi areas of caseation and necrosis 

Occasionally the infected sheath ruptures 
and one or more of the fasda! spaces of the 
hand and forearm art invaded The middle 


palmar space or the thenar space may be 
distended And filled with tuberculous tissue 
(Figs. 9 And io) However it Is somewhat 
more usual for extension to occur Into the 
forearm These extensions when they occur 
in the palm tend to be encapsulated though 
this fs not the case fn the forearm 

The visceral layer of the sheath is involved 
like the parietal layer The tendons lose 
their white shiny luster their surfaces are 
covered by the same type of tissue as lines 
the interior of the sheath (Figs. 8 and *8) 
When this is removed the tendons may appear 
normal or there may be invasion of the tendon 
substance by the tuberculous tissue In the 
early stages this is evidenced by a separation 
of the fiber* by a small red or reddish-brown 
mass of tuberculous granulation tissue. Later 
the tendon appears soft and swollen greyish- 
yellow or even caseous and frayed with this 
invasion and destruction the tendon soon loses 
its tensile strength and ruptures Once the 
tendon has become invaded the tuberculous 
process tends to spread for a short distance In 
a longitudinal direction so that a section made 
across normal appearing tendon distal or pint 
Imai to the area of definite tuberculous In 
vaaion maj show a central area of destruction 
(Fig 14, b) 

This process of tendon destruction Is most 
marked in places where the tendon is con¬ 
fined within a narrow space that u, within 
the carpal tunnel under the transverse carpal 
ligament This is probablj doe to the swelling 
which Interferes with the blood supply of the 
tendon and makes it more easflj invaded b) 
the infection 

In i a of our 13 patients one or more tendons 
were dther completely destroyed orao badly in¬ 
volved that whole segments required removal 
and plastic repair was necessary in *0 of these, 
while in another 5 patients there was consider 
able fragmentation and invasion butitwaspos- 
sfble to excise the affected portions without 
sacrificing the whole tendon. Thu is a rather 
startling figure and a gain emphasizes the fact 
that both visceral and parietal sheaths arc at 
tacked in the disease. There is a certain corre¬ 
lation between severe tendon Involvement and 
duration of the condition before operation. The 
duration of symptoms previous to treatment 
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Fig 1 j. a, Photomicrograph of rice body (X 35) Thl* 1 * the type made up of 
amorphous fibril* and coarse granule* of fibrin-Hke wbatance laid down In a concert 
trically laminated fashion, b Photomicrograph of crilnlar type of rice body com¬ 
posed of round or polygonal crib with many large *pace» filled with hotnogeneou* 
material (X 35) 


in i a patients with marked tendon destruction 
requiring excision of whole segments of ten 
dons averaged 51 months In 5 patients with 
marked involvement but not sufficiently se¬ 
vere to necessitate more than excision of super 
fiaal layers from the tendon, the duration 
averaged 33 2 months while In 6 patients with 
slight or no tendon invasion the average dura 
tion was 23 months. This correlation holds m 
general even though the severity of the process 
shows marked variation from case to case. 
Thus although in 2 patients with marked 
destruction the condition had been present 
for 10 years the duration in the other patients 
in this group (ranging from 6 months to 5 
years) averaged 31 1 months. In the group 
with the least involvement there was 1 patient 
In whom the swelling had been present for 8 
years in the 5 remaining patients howexer 
the duration ranged from 5 months to 2 years 
with an average duration of 12 months. We 
can say therefore that, In general if the 
disease has been present o\er a y ear tendon 
Invasion is sure to be found and that if it 
has been present for 3 \ears or longer there 
will be considerable destruction and that plas¬ 
tic repair will be needed 


The tendons most frequently severely in 
vaded and destroyed are the flexor tendons 
of the little finger, next are those of the mdex 
finger and then those of the middle and ring 
fingers. The flexor pollias Iongus lb somewhat 
more frequently involved than the flexor ten 
dons to the mdex finger but this involvement 
is seldom so severe and in our experience has 
never destroyed this tendon and plastic re 
pair has never been required On the dorsum 
of the hand the extensors of the thumb es¬ 
pecially the extensor pollids Iongus, are fre 
quently fragmented while the common ex 
tensors though often fragmented are seldom 
actually destroyed 

In 9 instances other structures in the hand 
besides tendon sheaths and tendons were in 
vaded In only 3 instances were bone and 
joint changes found and m each case we felt 
that this was distinctly secondary to the teno¬ 
synovitis and not the primary focus. In 1 of 
these the bones and joints of the index finger 
were so extensively invaded that amputation 
of the finger was necessary In another case 
there was a focus in the lower end of the radius 
which was not curetted and which healed 
completely following cxasion of the infected 
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bat then 1 to 5 milhcaetm 

guenth surprised at the scant} amount of 
fluid If there are numerous nee bodies present- 
Soil later the Dual 11 repkeed by a caseous mb- 
tunce *hjch mav be localized in one or two areas 
The tendon (heath u replaced bv granulation tttaae, 
and later bv fibrooa tiaaue frarmenution of the 
teodona tales place (Fip 8 and iS) and srxertl 
tendon*, or all of them, ma> be firmly bon rid to- 
tether in a maaa of fibreraa tt**ue 
Tbe»e varying condroona, deaenbed u charac 
temOc of different iU|n orf tbe daease, may at 
time* ba (ecu in the at me individual Straw-colored 
fluid with nee bodiei may be present in the radial 
and ulnar burar ahile the tendon* of the fifth 
finger in tbe palm ha\e undergone almost complete 
fragmentation and drvmon Such fragmentation 
can occur while the tendon still move* freely in it* 
(heath 

rhe final *tage of the uncomplicated dtaeue, tbe 
fuDgua form 11 characterized by ertemtve formation 
of granulation tuaue and ca* e»tion, with or without 
nee Ixxbe* The ceposed tuberculous ma*» b very 
vascnlar sift, and of a gravuh-red or purple color 
It I00U hie a ntaage-tbaped enlargement which hu 
replaced tbe tendincai* mis When tbe aoft, thick 
granulation tmue forming tU outer wall b mated, 
tbe mtenor ol the tendon sheath with tbe involved 
tendon 11 erpoted There may be aome thick, grfat 
Inoua, itraw-colored fluid preaent, there may be 
rice bodie* there may be only caaeoo* material 
within tbe aynonal nee At time* the a* riling 
may be bilocular with rice bodiea present In one 
loeuha and rdatmou* fluid in another Tbe lining 
membrane of tbe tendon ibeath b no longer gk**y 
and shining, but dull and lusteries* It may be 
adherent to the tendon In a part of its courae it 
frequently (bow* area* of caaeatloo and necroaia 

Occasionally the Infected aheath ruptures 
and one or more of the fascial spaces of the 
hand and forearm are Invaded The middle 


palmar space or the thenar space may be 
distended and filled with tuberculous tissue 
(Figs. 9 and 10) However it it somewhat 
more usual for extension to occur bto the 
forearm. These extensions when they occur 
in the palm tend to be encapsulated though 
this is not the case in the forearm 

The visceral layer of the aheath is involved 
like the pnnetal layer The tendons lose 
their white ah In} luster their surfaces are 
covered b\ the tame type of tissue as hues 
the interior of the aheath (Figs 8 and *8) 
When this is removed the tendons may appear 
normal or there may be Invasion of the tendon 
substance by the tuberculous tissue. In the 
early stages this is evidenced by a separation 
of the fibers by a amaU red or reddish-brown 
mass of tuberculous granulation tissue. Later 
the tendon appear* soft and swollen greyiah 
yellow or even caseous and frayed With this 
invasion and destruction the tendon soon lo*e* 
its tensile strength and ruptures Once the 
tendon has become invaded the tuberculous 
process tends to spread for a short distance In 
a longitudinal direction so that a section made 
across normal appearing tendon distal or proi 
imal to the area of definite tuberculous in 
vanon may ahow a central area of destruction 
HFig 14 b) 

This process of tendon destruction is most 
marked m places where the tendon Is con¬ 
fined within a narrow space that Is, within 
the carpal tunnel under the transverse carpal 
ligament This Is probably due to tbe iwdhng 
which interferes with the blood supply of tbe 
tendon and makes It more easOy Invaded by 
the Infection 

In 13 of our 23 patients one or more tendons 
were either completely destroyed or bo badly in¬ 
volved that whole segments required removal 
and plastic repair was necessary in loof these 
while In another 5 patients there was consider 
able fragmentation and Invasion but it was pos¬ 
sible to excise tbe affected portions without 
sacrificing the whole tendon This is a rather 
startling figure and again emphasizes the fat* 
that both visceral and parietal sheaths are at 
tacked In tbe disease. There is a certain corn: 
latjon between severe tendon involvement and 
duration of the condition before operation Tbe 
duration of symptoms previous to treatment 
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Tb* hatological pictur- of a no. Kvl> pre¬ 
sents* chief! granular and poori> 6. tmcd cv n' 
ceatricallj LxcieUat'*d mas*.** ot coarse gran, 
dor and thread lice hbivwLs matt, ad kblg 
12^ or u«ue whidt haj undergo m. coagulation 
Qocro<i3 which contains hero aad tKrv a giant 
ceil and occasional!' the tuKrvfi bacillus In 
‘oae instances the nee bodie* ate \cn nu 
drax composed of round o K potv^onat evil* 
with man\ large spaces filled with homo' 
gea'*ou5 material. luberde bacilli ruuv fre¬ 
quent!' be demonstrated in them Goldmann 
and Garrf showed that these bacilli tux ca 
pable of producing tuberculosa la a guitu i 
pig if the nee bodies an. Implanted m the 
pentoneal cavitv provided a sufficient umu 
her are implanted 

incKOSConc r\mou»c\ 

The hutotogv of tuberculous tcnosvnoviti* 
is similar to that of tuberculous of thi s'no 
vial membrane of the joints. The shvath Is 
thicker than normal (Fig i 0 ) ami m thi 
outer part there is usual!' a considerable m 
crease in hbrous tissue with increased vascu 
lant\ The vessels of this hbrous laur n\n> 
show perivascular round cell infiltration or a 
tuberculous endarteritis. L\mphoc\tc*s m 
considerable abundance an. frcqucntl) found 
throughout the fibrous later Closir in to 
ward the inneT surface of the sheath mnv In 
found numerous or scant' histological and 
conglomerate tubercles contained in dins, 
chronical!' Inflamed fibrous tissue Hu sur 
face of the sheath Is usually converted into 
vascular granulation tissue which resembles 
ordinary granulation tissue except for the 
fact that it frcqucntl) contains tulxsrcles 
Fibnn deposits maj be found on the surface 
of the synovial membrane or larj,c and small 
blunt papilla? roav be given off 1 hese papilla 
maj be cellular and vascular or they mn) lie 
necrotic 

In the more advanced or in the more rapidly 
de'cloping cases larger or smaller areas of 
caseation may occur (Fig 13) and typl C{ d 
tuberculous ulceration may be present on the 
surface of the synovial membrane 

Similar changes occur in the visceral j*>r 
tKrns of the sheath which fn advanced rnv*s 
may be converted into ragged and irngular 


nvcrvtiv am! grvtuUe masses adheunt to thv, 
surfaev of tK tvmfin Uxv fituU au s'lvv 
rated b\ granut Utons aiwl thv UnOm w n U 
come co ivvrtvd. into a maw of evndoinuoto 
tUxrde* tV tv. Ouc\ mimvK tK Umkm 

th> ptvo>a iuav uddtt \K ptv \im dl\ nnd dis 
tali' from thv siU of muduimnt k t\bu Ibt 
ouUc aouv of uoirnt tvudui wuuvmdim. s 
central ucctvUc a tv 1 

It Uof lute test to not' th it thv j\ithoK>M'd 
paturv nuv not sdw vvs *tu»" tubctdvs w 
that a diagnosis of tubv uuto is n\s\ nv l In 
nndi bv the puthologid \mhv<tlu vutev nod 
dim cal ludorv of tin unU tud I s * known Uu 
tubvrculous inhwtlon nuv puwhiw onlv a 
vhromc mflimmatkm whUh vvmld U vluv h 
nr\v othvr infectious acviit lu sink vn'vs a 
guinea test is umsMrv to mnki thi 
di u^uoms 

suivrmts \nimunu u tvvhm 

IuIhccmUhih tvuosvnovitls it dtiuaduUed 
b\ tlu insidious dv vuoptm nt nt a slow h pio 
guwHiu jKutdv sh i»r iMiuiful nwillufi am tlu 
aimtonimd nun of tlu tuutou dunth 01 
duntlis uivolvevl As tlu d|s»a*i diulops 
varioussvmptomsonur wmu dm ti»Umtv 
tuisumol tlu smiling •smu topulu and mum 
to ilestriullou of tuidons If louj mjhdnl 
sceomlnrv limdumrut of ndjmtul ntimtmis 
csjKdnUv Ivovusnud joints und fistnU with 
sccomlnrv infistlon on nr 

Mn iMifif*/ of tulu unions fiuo 

svmwitis are nsuaih |wdn nnd s\villlnj m 
slfiiph swdllto over tlu Intohnl hlnutbs 
In full' one thud of the (a*sn lumevii m 11 
sor> or fuiutlounl svmptoms junnli tlir di 
vdopmud of the swdlini I hus In om uou 
there wns first noful n stiflmss In (lm dlblhl 
intnrphnlnnprid joint of tlu rluj Hiifir fo! 
loweil In si vital numtlm b> diultm Hllllnen^ 
in the Irnfix nnd little Imptismui not unlit t; 
months Inter did nwdllnp Ifejjn nt tlu wrist 
in nimlhrr raw tlir wmu jMsullar ntllfmss 
wnn first noted in the lltth im| t r on mvnlu n 
Ing In I hr morninp tills wns noon foilovuil b> 
stitfnrsn in the ntln r fmjrrs, wldh hivdim^ 
dfc! i«>t npjK-itr for a ymr J„ n thlnl uw 
stlffm*s follmvnl an Injttrv and was rather 
early as minted with slight swelling wliirh 
did not iHTomr mnrkcrl for nearl) 3 yearn 
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In mother type of c«e pain or tingling is 
the first symptom In one such case a ■ore- 
nets was noted on the volar surface of the 
distal phalanx of the thumb this was followed 
by the development of a small nodule which 
was picked off and allowed the escape of pus. 
Following this the thumb became swollen In 
2 cases pain was present for a and 3 years, 
respectively before swelling of any noticeable 
degree was present. In another case the pain 
spontaneous as well as on use started in the 
proximal interphalanggal joint of the middle 
and only sometime later did swelling 
its appearance In stiD another instance 
the initial symptom was a numbness, tingling 
or necdle-like pricking sensation in the middle 
finger This tingling progressively involved the 
other fin gen and only after some time had 
elapsed did swelling occur at the wnst The 
leathery crepitus which is so typical of trau 
matte tenosynovitis may occasionally appear 
at the onset However we have never noticed 
it in any of oar patients This leathery crepitus 
must not be confosed with the grating or 
shot like crepitus which appears late in the 
diaease which is due to the presence of rice 
bodies 

The tvrOttti may appear as a sudden 
oedema of the hand which very often quickly 
subsides under rest and heat only to recur 
at some later time and to be gradually re¬ 
placed by the more tense permanent swelling 
over the anatomical areas of sheaths involved 
The swelling most often makes its appearance 
at the wnst and aj It enlarges proceeds 
disiaUy into the palm, and later into the 
digital sheaths of the thumb and little fingers. 
If the digital sheath of the index middle or 
nng finger is affected the swelling first ap¬ 
pears over the proximal phalanx and later as 
the cul-de-sac becomes distended progr esses 
proximal!) into the palm over the metacarpo 
phalangeal joint In cases of long standing 
the process extends beyond the border of the 
sheaths and becomes manifest as globular 
swellings In the various fascial spaces of the 
hand or forearm. The thenar space and the 
subfascial spaces over the thenar area may 
be distended *0 that a picture resembling 
thenar space abscess is produced (Fig 10) 
In the same manner the middle palmar space 


may be Invaded and a tense globular swelling 
may project from the palm of the hand (Fig 
9) More often the fascial spaces in the fore¬ 
arm are invaded thus producing swelling 
above the wrist well beyond the outlines of 
the proximal ends of the radial or ulnar bursar 

The pain in tuberculous tenosynovitis while 
present to some degree in all but a few pa 
tients is seldom severe When it is severe it is 
described as a burning or throbbing ache 
often radiating upward over the forearm, 
made worse on use of the hand In such cases 
the pain is worse at night and the patient Is 
often awakened by It at two or three o dock 
in the morning The pain may respond at these 
times to the application of heat or cold For 
some reason or other the pain does Dot tend 
to persist as a prominent symptom throughout 
the course of the disease. It may become more 
and more severe daring a period of 1 to 2 year* 
and then subside or even entire!) dlssppear 
The fact that a similar subsidence of pain may 
follow incomplete operations or even aspira 
tion suggests that this peculiarity is due to 
tension within the bursa which is relieved 
either by rupture of the bursa or by mechin 
icai drainage- 

Another characteristic of the tensor)' dis¬ 
turbance is its frequent reference either as 
actual pain or os burning tingling or numb¬ 
ness over the peripheral distribution ol the 
median and less often ulnar nerves. Such ref 
erence is to be explained by the almost con¬ 
stant involvement of the median nerve and 
less frequent of the ulnar nerve In the patho¬ 
logical process. The radiating pains mar pa** 
do pro into the fingers, or upward over the 
forearm to the elbow These also may grad 
uaHy subside as the disease progr es ses, a fact 
which Is somewhat difficult to explain when 
at operation wt find the nerve swollen and 
engorged 

As the disease progresses various/**^**" 
disturbances make their appearance. These 
may vary from slight or no disability In the 
early case to actual lots of various movement* 
due to tendon destruction or to the inter 
ference with motion by the actual siif of the 
swelling which may prevent complete closure 
of the finger*, adduction of the thumb or 
flexion and extension of the wnst. Palo 013 
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motion may lead to limitation of use In a 
few instances the patient recognizes the actual 
time at which a tendon has divided and ma> 
remark that he felt something snap and that 
afterward a certain movement was absent A 
complaint which patients frequently make is 
the inability to make a fist or completely dose 
or extend the fingers. This may be the earliest 
functional disturbance and one which fre 
quentlv persists for months after removal of 
the infected sheath 

EXAMINATION 

Examination of the hand Bhows a swelling 
or enlargement over the course of the in 
volved sheaths (Figs, i a 3 4, 5) In the 
case of the volar sheaths there Is frequently a 
fusiform or spindle shaped swelling of the 
wrist which is divided into two fairly distinct 
portions a proximal and a distal by the 
transverse carpal ligament This constriction 
may be visible and is practically always pal 
pable The communication of the two loculi 
can be made out by pressure on one and pal 
pation of the other when the tension will be 
found to increase as presurc is exerted The 
palmar swelling may be more marked than 
that in the forearm (Fig 9) and may occupy 
the center of the palm and show no demon 
strablc connection with the forearm enlarge¬ 
ment Such a tumor mass often cystic in its 
consistency may indicate middle palmar space 
invasion The swelling may appear perfectly 
regular and smooth in outline, or it may ap¬ 
pear irregular and lobulated as if made up of 
a number of separate masses or of one mass 
of varying consistency and composition 

The swelbng in the base of the palm in 
dicative of ulnar bursa infection may be di 
rectly continuous with swelling of the fifth 
finger (Fig 4) or as is not infrequently the 
case there may be no external evidence of 
involvement of the digital sheath, even though 
it is found invaded at subsequent operation 
Similarly the thumb may be markedly swollen 
along its volar surface with disease of the 
radial bursa (Fig 5) 

With tuberculosis of the sheaths of the 
index middle and ring fingers there is pro¬ 
duced a sausage shaped or fusiform enlarge 
ment which may lead to confusion with spina 


ventosa (Fig 2) However examination will 
show the definite localization of the involve 
ment to the volar surface of the finger and the 
prolongation into the palm to the limits of the 
sheath 

The dorsal swellings tend to be more if 
regular and to be made up of several distinct 
tumors which correspond to the numerous 
separate sheaths which may be involved here 
(Fig 3) Thus several tumors may be felt as 
elongated mosses which cause as in the case 
of volar disease, a fusiform swelling of the 
wnst with a poorly marked constriction at the 
center The swellings on the dorsum may pro¬ 
duce localized globular masses, often attain 
mg the size of a hen s egg or lemon (Fig 15) 
The distal limit of the masses corresponds to 
the limits of the dorsal sheaths 1 e about the 
middle of the metacarpus, while they extend 
proximally 1 to 1 inches above the dorsal 
carpal ligament 

The swellings maj vary considerably m 
consistency Some are hard, firm, and tense 
others are soft boggy, and doughy while still 
others are fluctuant or semifluctuant The 
consistency may vary considerably within the 
same tumor, some areas may be quite bard 
others soft or fluctuant or even cystic. 

Crepitus or grating is nearly always demon 
strable when the nee bodies are present They 
give the sensation of shot being moved back 
and forth in a dosed sac. The patient will 
usually have noted this himself In the very 
early stages the leathery crepitus of teno¬ 
synovitis may be noted but this is rarely 
found by the surgeon 

Usually the skin is uninvolved it may be 
abgbtly reddened or if considerable tension, 
particularly with middle palmar space m 
vosion it may be white and tense There is no 
increase m local heat and no tendency for the 
skin to become attached to the underlying 
mass In the later stages of the disease with 
cold abscess formation, fistula and secondary 
infection lead to the typical changes (Fig 23) 

Tenderness Is not a marked characteristic 
though in a few instances we have noted some 
and m one considerable tenderness While 
motion of the wnst may' cause pain pressure 
applied over the mass does not necessarily 
do so 
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PBOOHOSTS 

No case ahould be allowed to progress to 
the stage at which severe secondary Infection 
jeopardises the patient s life In a certain 
number of cases recurrence will take place 
despite careful operative exdsion of the dis¬ 
eased sheaths Some mil require several oper 
ationj either because of incomplete removal 
or because of Involvement of tissue which at 
the initial procedure does not seem to be 
diseased 

Of the 23 cases of histologically proved 
tuberculous tenosynovitis treated bv us 2 
have succumbed to tuberculosis One died of 
laryngeal tuberculosis 12 years after the initial 
operation or 14 years after the onset of the 
tenosynovitis The other patient had an ac 
tdve pulmonary tuberculosis at the time of 
operation (under local amcsthesia) went to 
Colorado immediately afterward for treat 
ment and succumbed some 6 years after oper 
ation and yean after the development of 
the tenosynovitis (A third patient succumbed 
to a heart attack 2 months after operation ) 
So far as we have been able to ascertain the 
two patients mentioned have been the only 
ones who have died from tuberculosis 

Most of the patients had had some attempts 
at treatment before we saw them This con 
listed m most cava of the application of a 
plaster cast or some other type of nnmobMxing 
apparatus for a variable period of time usual 
ly on an empiric basis since in very few in 
stances had the correct diagnosis been made 
In a few instances hot dressings were applied 
to control pain in some various salves and 
ointments were prescribed for local use and 
in others ultraviolet therapy was instituted 
In none of these cases was there anything 
more than temporary alleviation from symp¬ 
toms and to this connection the following his¬ 
tory is of considerable Interest. 

Itr* U B (P 11 H Iso 11249) entered Pasaavant 
Memorial Hospital, November 16 191* complain¬ 
ing of ititlceM and a oienuas of the right hand, diffi¬ 
culty la dosing the finren of the hand twrfhng 
above the wrttt and in the palm, and a paring irri¬ 
tation upon movement of the finger* The trouble 
dated back, to February 1028 about 5 yeara pie 
Tioosly and waa thought by tha patient to bare 
foUoaed a ihght trauma untamed on the doranm of 
the bind while the waa dean Inf a wash-bowl. Tha 


fafory was not especially painful bet, on the day 
feu lowing, the index and lltlle finger* became atid 
and raolicn She consulted a physician who gave 
the hand a vibratory treatment and asked her to 
return In 3 diva, at which time there was swelling 
crrer the Lundies and in the distal portion of the 
palm She continued treatinenti for acme 6 months 
dunng which time the band grew a toddy worse. 
Infra-red tight, ultraviolet light, ray, diathermy, 
and nhratmo were aC tried and finally the hand 
was immobaloed by bandaging, after which it be¬ 
came very a tiff By the end of the 6 months the 
swelling had extended into the bate of tbe pahn 
where tbe patient aald abe thought ibe amid feel 
liquid. For the next 6 months she took osteopath*: 
treatments, which she felt made the condition worm, 
ao abe consulted another pbyildin a ho made a 
diagnosis of traumatic neuritis and later changed It 
to arthritis Sb* ma* given autobraothmpy twice 
a we ek for a considerable period of time, with do 
results Sh« then took a course of treatments with 
another osteopath, and estc op after 4 months with 
no improvement Another phvudin was seen wbo 
pamted the arm and hand with tincture 0/ Wine 
and wrapped It with copper wire. This was left oa 
for * weeks with no change in the aweHing During 
the not s yeara ah* consulted numerous other doc 
tort and oateopaths \ ray pactum were made and 
»D aorta of treatment* attempted Sometime In tbe 
spring of loji a rratmg was felt on flexion of tha 
index and little ungm Just how thta was rntre 
peeted we do not know poasfbfy as a Charcot fomt, 
tor about this tune she was told the trouble was 0! 
nervous nature and waa adviacd to consult a nerve 
specialist about it Another physician at this time 
told her the *mt was fractured and would require 
fracturing over aod rescuing Nothing further was 
done until the spring of iqjj when the patient In 
desperation took a course of \ itaoold treatments 
These consisted of wrapping a rubber tire abewt tb* 
body five time* daily and placing the hand on tie 
trie She kept this op foe t weeks without resull- 
In October 1931 aha consulted a doctor who gave 
her a complete examination and an Y-cif 

examination of tbe chest This physician thought 
the trouble waa tuberouloaia and auggested oper¬ 
ative treatment. After further consultation an eper 
ation waa deoded upon At operation an advanced 
tuberculous tcnotynovftii of the radial and ulnar 
burs* and tha digital sheath of the Index finger was 
found, with many rice bod lex, some very Urge 
11) and with considerable fra gm*ntat Ion, tbemgh not 
complete destruction of tendons 

In 3 patient* the swelling was aspirated 
eleetrhere one or more times, with acme relief 
from the pain but almost immediate rectn 
rence of the dwelling In one case the aspfra 
tion treatment waa followed by sinus forma 
tlon and tbe discharge of rice bodies from the 
wound (Fig 16) 



MASON TUBERCULOUS TENOSYNOVITIS OF THE HAND 


377 


In 7 patients operation had been performed 
previous to the time we saw them In 5 of 
these patients the procedure was fairly ex 
tensue and was repeated once w 1 patient 
and twice in another In the 2 other patients 
very minor procedures were attempted in 1 
merely incision, in the other a small bit of 
tissue was excised 

Of the 33 cases 6 required two or more ex 
tensive operations before the process could be 
eradicated, 

1 In 1 cue a thorough cration of the radial and 
ulnar burn «•** followed to 6 year* by a tuberculous 
teaosynontf* of the digital sheath of the lodes finger 
ThU vnu exdaed but recurred again In 4 month* with 
luch bone Involvement that amputation of the finger 
wu thought advisable. It i* doubtful if thii lheath 
was involved at the time of the initial operation 
1 In another care (Rutt) a thorough eiatkm of 
the radial and ulnar burar wu fodowtu (a 3 month* 
by infection in the digital sheath of the ring finger 
This lheath was cxdied and 1 j ear* later there was 
no recurrence In this cate the digital sheath rraa 
probably already infected at time of the first oper 
ation but wu not recognized, 

} ] M (W 11019c P If H 880) wu operated 
upon for a tenosynovltb of the right middle finger 
This recurred tome 5 year* later and a second ex 
d*iou was performed 

4 p (w 11QIJ4, lams) wu operated upon for 
an extensive tuberculous tenoaynovitit of the radial 
and ulnar burase. Four months after the operation 
he returned with a similar process on the dorsum 
of the same hand which was also removed Ten 
month* later a cold absceu over the head of the 
ulna wu opened and curetted 

5 M (UAIH 134939 I 37 S 09 PMH, 708 
Fig*, to and 31) present* an Interesting history in 
that three attempt* ■were made to treat the patient 
operatively previous to our operations and we were 
required to perform three farther operation* before 
the process vai completely eradicated. In the first 
of our operation* the common extensor sheaths 
were excised. Six monthj later a recurrent infection 
about the extensors of the thumb wn* found and 
removed Eighteen month* after the *ecood oper 
ation there was another recurrence about the ex 
tensors of the thumb with complete destruction of 
both the long and ihort exten*ors The long extensor 
was replaced b> a tendon graft. There ha* been no 
recurrence of the process 4 >ear* after this last 
operation 

6 XV (U JLH M-434 144303) In this patient 
an extensive tuberculosis of tne radial and ulnar 
burwe and of the common digital *henth of the 
index fingeT *»* excised (Fig 1) Four months later 
she returned with a recurrence above the wrist. 
This was found to have invaded the muscles of the 
forearm 


Recurrences ba\e occurred in 5 other in 
stances but re-operation was not performed 
in tiny In 1 case an advancing pulmonary in 
fection made operative interference mad vis- 
able In another a sinus with secondary 
infection developed Thu was treated con 
servatwely with plaster cast and sunlight for 
9 months. The process subsided and a re 
examination 13 years after operation showed 
a perfectly functioning hand (Fig 17) In 
3 other cases, recurrences have taken place 
3 month* 20 months and 16 months re¬ 
spectively after extensive operation These 
patients have been advised to have another 
operative excision 

That lasting cure may be obtained over a 
long penod of years by proper treatment is 
attested by a number of our cases of which 
those illustrated in Figures 16, 17 18 19 and 
20 are examples. 

Of the 23 cases postoperative information 
is entirely lacking on s Of the 18 remaining 
13 or over 72 per cent, have remained free of 
recurrence for periods varying from 2 months 
to 12 >eara after operation 

M WME 89*05—■» S W M.H. 113373 

—j monlkj G l\ ALH 130029— 1 year,? months 
R. IV M H 93841 and 94333—2 years T P M.H, 
6 777 —^ Jtars ,4 wmihs S PJrt H 610*—2 years 
6 months P PUH 3781 —X years 7 months M 
W M H. 134939, 137599 and P ME 708—4 years 
O WMH 4^977 86103 88771 —6 years G nil 
11 - 114880— 7 years C IV ALH. 86002 7 yearx, 3 
months M. l\ JLH. 117167—7 years ia months S 
W M.H. 94649— 12 years 

Of the 5 remaining cases 3 patients have died, 
one 6 years after operation of pulmonary tu 
berculosis and with recurrence of the teno¬ 
synovitis, the other 2 months after operation 
of acute cardiac failure The 3 others hate re¬ 
currences for which further operative treat 
meat has been advised 

DIAGNOSIS 

The differential diagnosis is usually not dif 
ficult GanorrhaxL may rarely be confused 
This, however, is always metastatic, is pre¬ 
ceded by the primary infection (usually ure 
thral) by come 3 weeks to 3 months and the 
onset is likely to be more acute though it may 
rarely resemble tuberculosis The extensor 
sheaths ore more likely to be involved than 
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PROGNOSIS 

No case should be allowed to progress to 
the stage at which severe secondary infection 
jeopardize* the patient« life. In a certain 
number of cases recurrence will take place 
despite careful operative excision of the dis¬ 
eased sheaths. Some will require several oper 
a toons, either because of incomplete removal 
or became of Involvement of tissue which at 
the initial procedure does not seem to be 
diseased 

Of the 33 case* of histologically proved 
tuberculous tenosynovitis treated by us a 
have succumbed to tuberculosis One died of 
laryngeal tuberculosis 1 j year* after the initial 
operation or 14 years after the onset of the 
tenosynovitis The other patient had an ac 
tove pulmonary tuberculosis at the time of 
ration (under local anuethesia) went to 
orado immediately afterward for treat 
ment and succumbed some 6 year* after crper 
atoon and 6*4 years after tbe development of 
the tenosynovitis (A third patient succumbed 
to a heart attack a months after operation ) 
So far as we ha*e been able to ascertain the 
two patient* mentioned have been tbe only 
one* who have died from tuberculosis 

Most of tbe patients had bad some attempts 
at treatment before we *aw them This con 
anted in most cases of the application of a 
plaster cast or some other type 01 unmobfllxing 
apparatus for a variable period of time usual 
lv on an empiric baas since in very few In 
ilance* had the correct diagnosis been made 
In a few instances hot dressings were applied 
to control pain in some various salve* and 
ointments were prescribed for local use, and 
m others ultraviolet therapy was instituted 
In none of these case* was there anything 
more than temporary alleviation from symp¬ 
toms and in tin* connection the following his¬ 
tory i* of considerable interest 

Ur* U B (P 1 IH No 1*149) entered Paasavant 
Memorial Hospital, November id 10* * complain- 
0 i atiffnesa and aortnet* of the riaht hand ddfi- 
ty In closing the finger* of the hand, r* effing 
above the »n*t and m the pafra, and a grating *en 
sation upoc movement of the finger*. Tbe trocbl* 
dated back to February luifl about j yean pie 
Yfcrady and *u thought by tbe patient to bare 
fotkrm ed a slight trauma sustained on tbe donom of 
the hand while aba wai cleaning a wash-bowl Tho 


injury wa* not espedaffy painful but, on the day 
foikming, the Index and little finger* became stiff 
and swollen, She conaultcd a phyifdin who gx. e 
tbe hand a rfbcitory treatment and atked her to 
return in 3 da\-*> at which time there waa swelling 
oner the knuckle* and In tfc« distal portion of the 
palm She coo tinned treatments for some 6 month* 
daring which time the hand grew ateadfly worie 
Infra red light, ultraviolet light, X ray diathermy, 
and vibration acre all tried aod finally the hied 
a a* immobdued by bandaging, after which It be¬ 
came very stiff By the end of the 6 months tf* 
rwriling had extended Into the hue of tha palm 
where tbe patient said ahe thought ahe cook) feel 
liquid For the cert 6 months abe took oateopathic 
treatment*, which ibe fdt made the condition wooe, 
so the consulted another phyaldan who made a 
diagnosis of traumatic neantk and later changed it 
to arthntf* She wa* given antoluemotherapy twica 
a »eek for a comiderable period of time, *lth ao 
remits She then took a c ou rse of treatments with 
another osteopath, and pro op after 4 months with 
no Improvement Anotfcr phyaldan was arm who 
painted tha arm and hand with tincture of Iodine 
and wrapped It with copper wire. This was left 00 
for t week* with no change in the saeUing During 
the next 1 year* abe consulted numerous other doc 
tor* and osteopath* X-ray pretara were made and 
aD sorts of treatment* attempted. Sometime fa the 
spring of 1031 a grating was fdt on flexion of the 
Index aod lit tie finger* Just bow this was Inter 
preted we do not know po^lbly as a Charcot Joint, 
lor about thia tfana she waa told the trouble was of 
nervous nature and waa advised to consult a nerve 
apedahat about It Another phrafcmn at thl* time 
told her tha wrist was fractured and aoold require 
fracturing over and resetting Nothing further was 
done until the spring of 1531 when tho patient fa 
desperation took a course of VUaooid treatments 
These consisted of wrapping a rubber tire about the 
bodv five times daily and placing the hand ca the 
tire She kept this op foe 3 weexa without result 
In October 1931 ibe consulted a doctor who£*'e 
her a complete examination and made an Ve*r 
examination of the cheat. This physician tbenght 
tha trouble was tubercnlosia and suggested opo 
ative treatment. After further consult*tree an oper 
atron was decided upon. At operation an advanced 
tuberenlocj tenosynovitis of tbe radial and ulnar 
btrrwe and tho digital iheath of tbe ruder finger was 
found, with many rice bodies, tame very largo (Fig 
11) and with considerable fragmentation, though “t 
complete destruction of tendon* 

In 3 patient* the revelling w-ax tupir*^ 
elsewhere one or more time*, with some relief 
from the pain but aim cut immediafe rtcer 
rence of the swelling In one case tbe aspir* 
tion treatment wa* followed by rinos forma 
tion and the discharge of rice bodies from the 
wound (Fig 16) 
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On the donum of the right hind there wu seen 
a flattened egg-sked man which extended from the 
do rial carpal ligament dntallv to about the middle 
of the metacarpus and laterally from the second to 
the fourth metacarpal bones (Fig 91} In the middle 
dorsal area of the forearm just above the dorsal 
carpal ligament was a *oft, fluctuant area about 2 
centimeters in diameter and raised about one half 
centimeter above the tit in level. These swellings had 
remained the same since onset. 

At operation January 1930 under local anaes¬ 
thesia a middle dorsal morion was made from one- 
half Inch above the metacarpophalangeal joints to 
1 $ inches above the wrat exposing the tumor under 
the subcutaneous tissues ana the dorsal carpal liga 
menL On opening the tunior yellowish, gelatinous 
fluid poured out, and within the tumor In its most 
prominent portion was a free, flat, hyaline like mass 
likened to the early stage of rice body formation 
The tendons of the extensor dlgitorum co mm unis 
ran through the tumor surrounded by the gelatinous 
tissue ana a reddish purple granulation tissue. The 
extensor indicia proprius was Involved the extensors 
of the thumb and the extensors of the wrist were 
apparently not involved. The tumor and granula 
non tissue were carefully excised. The dorsal carpal 
ligament was also excised where It overlay the tumor 
mass. A narrow band of ligament was reconstructed 
with the aid of healthy looking tissue at the radial 
side. None of the tendons were frayed or fragmented 
though the diseased tissue was Intimately attached 
in places to the substance of the tendons. The patho¬ 
logical report on the tisane removed stated the 
lining of the tendon sheath Is composed of granula 
tion tissue Some of the material is composed of 
fused fibrin and necrotic material with areas of in 
filtration with polymorphonuclear leucocytes and of 
fibroblasts Indicating beginning organisation. There 
is no evidence of tuberculosis. Diagnosis acute and 
chronic Inflammation 

The postoperative course was uneventful and the 
wound healed by first Intention A letter November 
17 1932 (nearly 3 years later) stated that the hand 
was In perfect condition. 

S S P M II SA47 (May 9. 1030-May 15, 1930) 
A ltudent of 17 years entered the hospital because 
of a painful swelling over the right wrist and distal 
end of the radius The onset dated back 3 years when 
she noticed a small swelling of the right wrist over 
the extensor tendon of the middle finger The swell 
ing was painless at the onset and gradually increased 
in tlse. About 6 months after the onset she noticed 
that when she held her hand in one poaition for a 
long time, pain was felt In the swelling which by 
this time had attained the size of a half marble. 
Shortlj after this the swelling began to cause her 
considerable discomfort and she consulted a surgeon 
who removed It Soon after this operation the 
swelling recurred and has continued to Increase In 
ike until the time of admission Six months before 
admission the tumor again became persistently pain 
fuL There was no history of respiratory disease nor 


were there any pulmonary or other fi ndings sugges¬ 
tive of tuberculosu. 

At examination there was found on the dorsum of 
the right hand, just distal to the carpus and over the 
extensor tendon of the middle finger a soft, fluctuant 
half marble aixed non tender mass (Fig 22 a b c) 
Just proximal to the wrist and in a direct line with 
the distal mass was a second, soft, fluctuant, but 
more diffuse swelling 

Operation May 10 1030 revealed what appeared 
to be tuberculous granulation tissue surrounding the 
extensor tendons, some thick straw-colored encysted 
fluid In tome of the sheaths, one rice body and a 
slight beginning fragmentation The granulomatous 
and scar tissues were carefully excised from around 
the tendons. The dorsal carpal ligament was sutured 
and the wound closed without drainage. The patho¬ 
logical report on this tissue stated that the Inner 
surface of the tendon sheath was thrown Into numer 
out villous processes containing areas of myxomatous 
degeneration and of Infiltration with lymphocytes 
ana plasma cells. No tubercles were seen and the 
diagnosis was a simple chronic tenosynovitis. 

The operative wound healed nicely and the patient 
was discharged with the hand in a cock up splint to 
return for physiotherapy The patient was again 
seen December 5 1932 about 31 months following 
operation. She stated that she had perfect function 
of the hand could play the piano and that all 
movements were normal except for a slight tendency 
to extension of the Index finger when she made a fist. 
There was no evidence on examination of any recur 
rence of the trouble (Fig 22 d, e, f) 

L. K. PME 9673 (March 6. 1932-March 13 
193a) A woman, aged 43 entered the hospital with 
the history that about 4^ years previously ibe had 
noted a swelling over the palmar surface of the 
proximal phalanx of the right ring finger There 
were no algns of inflammation in the maas which 
slowly but progressively enlarged until ft extended 
over the metacarpophalangeal joint Into the palm 
About a year later she consulted a physician who 
excised the portion of the swelling overlying the 
metacarpophalangeal joint and Informed herthat a 
cyst had been found. Since the operation the swell 
ing has gradually increased until It covered the 
middle and proximal phalanges and the metacarpo¬ 
phalangeal joint Although there has been progres¬ 
sive loss of function of the finger there was no pain 
until 6 weeks previous to hospital admission when 
an aching pain developed over the medial side of 
the forearm and elbow There was no history of any 
pulmonary disease m the family and exa mina tion 
revealed none In the patient 

Examination of the hand (Fig 23 a, b c) allowed 
a marked swelling of the middle and proximal pha 
langrs of the ring finger which gave the appearance 
of a spina ventosa. There was seen a 2 Inch scar over 
the metacarpophalangeal joint and fluctuation could 
be detected on palpation over this area There was 
marked disability of the finger In that there was but 
so degrees of flexion In the metacarpophalangeal 
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feint 30 degrex* m tbe praxim*! interphaliEgtal 
Joint which could be extended to i»o d egrees , *nd 
no active fl tenon in live dixtsl Intetphalangesl feint 
which mu held m complete exteruaon. 

On Mirth 7 1931 under ethjlene *rje*l_hi-*u tin 
old operative scar * is excised end the mdnon en 
larged *0 s* to extend from the dixtsl flexion crease 
of the finger proxrmxlward into the psim to the 
traniverae carpal ligament Beneath the liln «u 
t soft, blutth mm which looked like tortuous veins, 
but, upon cutting into tt, it mu found to be made np 
of soft grajtsh rraanlomstcnu Uxxue which involved 
the fie tor tetyJam from the insertion upward to 
the wrist Tbu material also surrounded the tendons 
of the fifth finger and thu sheath mu therefore ex 
posed in the finger end m the palm The granola tarns 
a ere very difficult to remove from the tendon* of the 
ring finger aod it a u necessity to excise the subiimla 
tendon Tbo little finger temfen* mete more easily 
freed After all diseased tissue had been removed 
bits of tendon acre sewed over the proximal pha 
langes of the ring and Uiti® fingers to verst as 
transverae digital ligaments and the tnoMo o dosed 

Macroscopic examination of the excised tisane 
showed it to be made up of veflow lobaiated masses 
of typical granulation basue No tubercles were 
seen 

Healing occurred promptly and the patient was 
discharged to return for dresamgs 

Tbe patient returned April 0, 153J because of 
extension of tbe process mto tie palm and «rmt 
She bud noted a gradually increasing tumefaction 
just over and above tbo anst which m the past 4 
months had become more pamfu] There was no 
recurrence of the process in the ring and httlo fingers, 
though these fingers were siifl quite stiff especially 
in the interpjfcakingeal joints (Fig 13) 

At operation (May 10, 1030, ethjlene anaratbeau) 
a watery seropurulent fluid was found in the sheaths 
in tbe forearm and tbe sheaths themselves seemed 
more gelatinous and less fibrous than normal The 
tendons of the little finger were intact bat were 
bound down by fibrous adhesions, a* were also the 
flexor tendon* of tbe index and middlo fingers though 
less so The flexor poflxas longus was intact and its 
sheath was not mvulied All of tbe diseased tissue 
was excised The patient made an uneventful ra¬ 
ce very and w as discharged from the hospital on tbe 
fifth day 

Microscopic sections show ed dense, fibrous, ratboc 
highly vascular tissue with an abaceitt in one place 
aurrounded by gmrtulatscm tissue There were no 
tubercle* A guinea-pig inoculation test made from 
the synovial exudate was negative for tuberculosis 

The 6 canes of which the 3 just Rnnmarixed 
are good examples presented all the clinical 
characteristics of tuberculosis with the ex 
cepticro that In no ca sc. was there a history of 
trauma Four of the patients were females 
(17 41 43 and 43 yeftirs of age, respectively) 


and 3 were male* (50, 53 years of age) 4 had 
involvement of right band and 3 of left in 3 
the volar sheaths and In 3 the dorsal sheaths 
In a patients the condition was very early 
(both dorsal) and involved the sheath of the 
common extensors of the fingers and there 
was no extension into the sheath of the thumb 
tendons In 3 cases the tendons were badly 
Involved, so much in one instance that It was 
necessary to replace the flexor digitocum pro¬ 
fundus to the middle finger with a tendon 
graft (Figs 35 36) In 5 cases rice bodies 
were present once in very large numbers, far 
the others very few in 1 case (Figs 24, 35) 
as a large conglomerate mass meas uring 8 by 
30 by 40 millimeterm. Pain was a prominent 
symptom in 2 Instances and was the [mine 
<Uate reason for seeking operation while la 
only 1 case was pain absent. In 1 case there 
r» 5 1 recurrence and a second operation wai 
necessary 

These cases are especially difficult to evalu¬ 
ate correctly Even in proved instances of 
tuberculous tenosynovitis the histological pic 
tore may not be conclusive unless many sec 
Uoos arc made and the correct areas chosen 
for examination The guinea pig test may even 
occasionally be negative in instances later 
proved to be tuberculosis by histological sec 
tion Since the non-specific group do not 
present any clinical or grots pathological fea 
tures which distinguish it from tuberculosis 
we are inclined to believe a good proportion 
arc in reality tuberculous, while the others 
belong to the same group of chronic inflam¬ 
mations as doe* the chronic bursitis. 

TEEATtnrrr 

Tuberculosis of the tcodon abestha, if anatCDm- 
psnled by seth-e tenon elsewhere Is probably o» 
of tbo least difficult of tuberculous processes in which 
to obtain complete core Thu may be secured eHbtr 
by conservative treatment such u remoral of tbs 
mdon weeds, injection of Iodoform emulsion, and 
unraobOtiatvm by splinting tor s considerable pe¬ 
riod, or by complete surgical removal Tbe forme* 
method requires considerable time tor its spphea- 
two. with consequent loss of use of the band. Ass 
result of prolonged IramobDitadon, atrophy and 
contractures of the muscles tale pfare, fibrous Su¬ 
beric nj form about the joints, sod these renditions 
tre sccrniusted by the temporary loss of nerve 
function and by the Involvement of the nerves tn 
the pathological process Itself These results, how 
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14 a Croat *cctK>n of tendon removed becau»e of tuberadotn infJtritkra 
The ikeath U obflterUcd and much of the tendon ha* been replaced by numerwn 
confluent tubercle* b Longitudinal *ectioo through a tendon allowing central Inva 
*lon by the tuberculom proce** 


ever are mually transitory and function i* restored 
some weeks or months after removal of the splinta. 
It may be advisable to combine active surgical inter 
veotlon and imraoWUxabon In advanced cases, If 
the bones and Joints are involved In the process . 1 

In Dr Kanavel 9 paper there are reports of 
3 patients treated by the conservative meth 
ods Experience however early led him to 
abandon these procedures for radical exdsion 
and in all the cases herewith reported surgery 
has been the method of treatment In early 
stages or m those patients in whom the diog 
nosis may not be certain conservative therapy 
may be tned, however in view of the tendon 
invasion which may occur it is not advisable 
to persist long with conservative measures 
unless improvement is apparent 

Wc haw had no experience with roentgen 
therapy in this condition Good results have 
been reported bj anumberofcapablemen not 
able among whom arc Wetterer (1920) Moll 
(tQ2o) Isdin (1920), and Juengling (1922) 
The treatment however extends over a con 

fciurrl 6*rj C)wc X OUt 19 1. mm, 8i5-&47 


siderable period of time and we do not feel the 
results are as good as those obtained by ade 
quate operative removal of the diseased 
sheaths 

surgical treatment 

The operation may be performed under local 
or general anesthesia. Although in the earlier 
cases local anesthesia was used almost ex 
dusively we have come more and more to the 
use of general antestheaia. This has been done 
mainly for two reasons, the operation is long 
and tedious and outlast* both the duration of 
the anccsthetic and the endurance of the pa 
dent and secondly because the blood pressure 
apparatus which we use to maintain htemo- 
stasis becomes almost unbearable after 40 to 
50 minutes. 

A bloodless field is secured by maintaining 
constriction with a blood pressure apparatus 
at about 220 to 230 millimeters of mercury 
This pressure we have found can be main 
tained for as long as c)o minutes (in rare in 
stances hours) without producing nerve 
injury' At the end of 90 minutes it is well to 
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release the pressure and care for all bleeding 
points, after which the cuff may be inflated 
again and the operation completed It U 
wue at the dote of the operation to let the 

f treasure down ligate bleeding points and re 
dilate the cuff before cloture of the wound 
A intig pressure dressing with a large amount 
of fluffed up gauie should be applied before 
the pressure U finally released In this way 
we insure a dry operative field and prevent 
postoperative oozing 

In the earlier cases the dissection was sup¬ 
plemented by splint immobflixatiem for vary 
ing lengths of tune This period has been 
gradually shortened until now Lmmobflixatioc 
is not considered necessary except In those pa 
tienta who may be suffering from a complies 
tion of the disease such as bone or Joint In 
volvement or In whom tendon grafting or 
suture has been performed 
The incisions should be planned so as to 
aw Id midline scars over the volar surfaces of 
the digits and to avoid transverse division of 
skin creases It is wise also to plan the in 
dsion as much as possible in such a way as 
to raise flaps of skin which upon being re¬ 
placed fall back over the denuded tendons 
with the line of skin closure lying to one side 
Adequate exposure of the radial and ulnar 
bunx with their digital prolongations Into 
the thumb and little finger respectively re 
quires two or three incisions The main incision 
Is a long one made in the palm wrist, and fore 
arm and expose* the whole of the ulnar bursa 
In the palm and above the wrist and the radial 


bursa: above the wnst (Fig 26 a) This in 
daion begins distally at the distal palmar 
crease and passes proximal ward along the 
radial side of the hypo thenar eminence to the 
mldline of the wnst At the wrist the Indilon 
curve* ulnarwurd ao as to croaa the wrist 
transversely in the proximal skin crease and 
then passes up the forearm for about 3 inches 
curving gently toward the midline The digital 
sheath of the fifth finger may then be exposed 
by an indslon on the ulnar side of the finger 
which passes proximal ward to the region of 
the metacarpophalangeal Joint ana then 
turns radialvrara for a short distance Into the 
palm along the distal flexion crease The 
sheath of the flexor longui pollids is exposed 
by a third Inaslon along the radial side of 
the thenar eminence and thumb In the prox 
imal end of this mdsion great care must be 
taken to avoid injury to the motor branch of 
the median nerve to the thenar musdes. The 
forearm and palmar indslon may be varied 
(Fig 26 b) by uncovering the radial bun* with 
one long incision starting on the ulnar side 
of the distal phalanx of the thumb along the 
ulnar border of the th ena r eminence and then 
transversely across the wrist and longitudl 
nally upward on the forearm This indsion is 
particularly of value in instances in which the 
radial bursa presents the most marked in 
volvement However in any case it Is essen¬ 
tial to expose the entire extent of both major 
buruc even if inspection at the wnst does not 
indicate the involvement of the digital pro¬ 
longation of either bursa 

The incisions are carried down through the 
deep fascia and transverse carpal ligament 
where the Involved sheaths will be found to 
bulge into the field (Fig 27) The median 
nerve, swollen and compressed 00 top of the 
ulnar buna is carefully isolated wrapped In 
sponges saturated in normal salt solution and 
carefully retracted before the diseased tissue 
is touched. The superficial palmar arch lies 
across the surface of the bursa and it may be 
ligated and divided in order to obtain good 
exposure. 

After a good exposure has been obtained 
the diseased tissue is excised first from the 
tendons and then from the attachments to 
the surrounding tissues. The sheath Is opened 
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Fig 16 Tuberculous tcnotynovltia at radkl *od ulmr 
burar with »inu» formation following tapir*ticn. *, b, c, 
coaditkwi of the h*wl before operation. At operation 
the entire extent of both radial and ulnar bur** «u found 
to be Inraded. with do true Uoc of parti of the mht lrr da 
tendon of the little finger arid Invuloo of the adductor pd- 
licla and fait lumhrical muacle. d, e f g The hand 5 
month* alter operation There U »tiQ tome drainage from 
the *lnu» on the thamb The *inu* continued to drain for 
7 month* after operation and then ceased, h, l, j Hand i 
year* 7 month* after operation, ifnu* doled for 1 veari, 

»welling subaided, patient ha* good functipnal me of hand. 

longitudinally and each tendon lilted up in 
turn and the visceral layer of the sheath dis¬ 
sected free from it (Fig 28) This will leave 
the panctal layers of the sheath and the meso- 
tenon and thereto attached visceral sheaths 
fastened only to the fasaa and muscles be 
neath. After all the tendons have been freed 
of diseased tissue the infected sheaths may be 
removed as one or two large masses. In ex 
dsing this mass from the surrounding tissues 
it may be necessary to remove bits of deep 
fascia and muscles in order to remove ell 
tuberculous tissue. When the dissection is 
completed the median nerve and the flexor 
tendons lie bare within the forearm, carpal 
tunnel and palm. While within the forearm 
and palm there is a moderate amount of fatty 
subcutaneous tissue over the tendons within 
the carpal tunnel the tendons are surrounded 
over fully three fourths of their circumference 
by bony and dense fibrous walls These ten 
dons howc\cr develop new sheaths within 
which they glide easily, a fact attested both 
b> functional results obtained and by observa 
lion fn cases requiring second operations In 
such cases the tendons which haw remained 
free of recurrence, are surrounded by gray 
fibrous tissue through which thc> glide easily 



The tendons themselves frequently show 
invasion and it is nec e ssa r y to excise the 
diseased portions (Fig 20) If the invasion is 
not too extensive it may be possible to remove 
the infiltrated portions without damaging the 
tendon to any extent. However, m many in 
stances tendons will be completely eroded or 
so badly fragmented as to require surgical 
removal In such cases some sort of plastic 
repair is necessary 

In 10 cases such plastic repair was required 
In 6 of these cases (with involvement of 10 
tendons) the proximal and distal stumps of 
the destroyed tendons were sutured under 
slight tension to adjacent tendons (Fig 29) 
In 1 case an end to-end suture of the stumps 
of the extensor poll:as longus was made after 
excision of the involved tissue (Fig 17) In 
3 cases howeier, such side to-side suture was 
not possible and it was necessary to graft 
tendons into the defect. A tendon graft was 
used also in a fourth case of chrome non 
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Fi* i; Tabg rulo m te»a*ynmiti* of tha dorwa of tbe hand, eapeajDy marked 
on radial tide la ohtmat of rrtmanr dwrtoram coe u aunn abra ih, ana aheath* 
of both a xtee aor* and km* tbdoctor of thamb Tha km* ertenaor tcndoe of liattnb 
h*d arpa/ated a*d wti aobtred At ttma of operation there wa* a focu* of tnbercn- 
kw in the radma which ni not tooctoad Foflowm* operation a wmw dcv*loped 
which »u Umtad by ■nmob rh .w tm and wraH*bt Beahn* occurred in g moo tha a, b 
(Kanarri, S*rj Gyttc ir Ota ipij, mrvfa, fljj) Tb* hand before operation a 
September «fl n e, d, n, {, *, h, The hind tn October igjj There ha* been no recur 
fence m the i a yean mnce opera bon 


tuberculous tenosynovitis The result* to all 
{our instance* have been satisfactory and 
since so far as we can determine they are the 
only recorded instances In which tendon 
grafts have been used In tuberculous teno¬ 
synovitis, we shall report here the history of 
these case* 

B AL, W II H 1540 JO, 137599 PMH joJ A 
mechanic, *6 yeax* of a*e, entered the hospital 
(October iS 1917) became of trouble with hi* nrbt 
»rht of iS month* duration The onset of thi* 
trouble dated back to Juna erf 19*5 when he *pralned 
hi* wrf*t while ttrmln* a hand whed at work A 1 


moat at once fofkrwoif t h la Injury a hard tenae 
walnut-aiiod lump developed 00 the donum of the 

wnat The alia over tha maa* wa* normal and move¬ 
ment* of the wrut were well performed, bat war 
associated with aBfht pain and weakoesa The *wrti 
m* at thn tune waa diagnoaed II a carpal gaojii» 
Srx month* later (December 19*5) the patient *a» 
operated upon, and 5 or 6 rice bodies were found 
The operative wound healed and the pJtjent re 
turned to a ork with the hand and wrnt hmnobJhaed 
on a apjlnt The aariling padnally recurred and wai 
aaaodated with more aevero pafn which at tti ocab e- 
catne ao marked that bo would ba awakjned from a 
aound *k*p At thb time the weakncaa of the wrtrt 
wa* more marked though tbc fm*er movement* won 
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Fix 18 Tuberculous teoosynorltia of 18 1000 tin dura 
tion with invasion of radial and ulnar buna with rrtenxioc 
into the digital aheatha. Ooc month before operation the 
patient felt the tendons to the index finger imp, since 
which time the wit unable to flex the interpnxlangeal Wntj 
of thb finrer The tuberculous tissue wax completely ex 
died and the dhtal stump* of the Index finger tendons were 
sutured to the corresponding tendons of the middle finger 
a, b Before operation, c, d, Two and one-half yean after 
operation. (Letter seven years after operation Kates the 
hand gave her no trouble and there had been do recurrence.) 
(Illustrated In Kanavd • original paper Sufi Gy ate ft- 
Ohl n 1915, xxxvfl, 635) 


normal. In the spring of 1916 a second operation 
was performed at which time a aac like structure 
containing a little fluid but do nee bodies was re¬ 
moved. Shortly after this operation the swelling 
again recurred and in the fall of 19x6 a third oper 
ation was performed and an extensive dissection 
carried out multiple sac like structures being re¬ 
moved The operative wound healed after being kept 
open by packing for a period of 6 weeks In the 
mid summer of 1917 the pain and swelling again re¬ 
curred Up to this time he could still use ms hand 
at work but there was considerable weakness on 
supination and pronttion. The pain was by this 
time quite severe and awakened him at 3 or 4 a m. 



IT* 20. Functions! result ij months after operatic* for 
tuberculous ttnosynoxltis of radial and ulnar bum of 1 
year’s duration There wss no tendon destruction. The 
operation wss performed in May 11326 these photographs 
acre msde in VujnSt, 1927 There had been no recurrence 
In October 1933 7 yean sod 3 months sfter operation 



Fig iq. Tuberculous tenosynovitis of entire radial bursa 
and of ulnar buna without invasion of digital sheath in 
Httle finger Destruction of robllmH tendons to ring and 
httle fingers. The tuberculous time was excised and the 
stumps of the subfimb tendon to the ring finger were su¬ 
tured proxhnaQr and diatally to the corresponding tendons 
of the noddle finger TTie stumps of the subllmis tendon 
of the Httle finger were sutured to the profundus tendon 
of same finger a. Before operation b c. Two and oce-haH 
yean after operation. A communication 7 years and to 
months after operation states there has been do recurrence 
and that there has been no change since the last photo¬ 
graphs were taken. 


On admlsaion an egg sized, irregular tenae swell 
ing apparently connected with the extensor tendons 
presented itself on the dorsum of the right wrist 
(Fig 30 a and b) An irregular red, shiny scar 
marked the site of the last operation. The main are* 
of tumefaction extended about 1 5 inches up Into 
the forearm from the annular ligament and distallj 
to about the middle of the metacarpal*. The tumor 
appeared to be made up of a number of globular and 
elongated swellings. Along the extensor tendons of 
the thumb there could be seen and palpated an 



FI? si Chronic non-specific tencwynoxltls of the dor 
sum of the hand 
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Fig. ii Recnrrrat chroeue noo-apecihe tanosyoovitii of tba doraa! tendoc sheath* a h, c. Before opentioa d, e, t, 
mnftec mouth* after operation 


elongated man extending oat from the main mut 
Active ertenuoQ wu limited to the honxontal while 
paravn ataiuon wn limited to about »o degree* 
beyo nd horiiontal Active and punvt (leison a ere 
limited to about 45 degree* Movements of the 
ftogm and thumb aero not impaired Palpation of 
tha mui during motion yielded a araUng aen- 
sxtion a* if there were small ibot in the wrl»t Er 
amination of the chest did not reveal any bog 
change*, and no other lesions war* fojnd 
Operation (October *9, 1917 local aneathewk) 
revealed a maaa of tnberculou* dune ab wt 7 by j 
centimeter* with run bodie* about tli ertenaor 
tendon* The eitetucr tendon* aer* U >en singly 
and the tnberculou* tiaaoc removed from around 
each tendon by sharp dt**ectxm A aocond ind»on 
»** made over the extensor* of tbe thumb. The 
pathological report of the ttaaae removed w*j 
‘caieou* and fibrou* tnberculou* tisane 
Tbe rmm edute postoperative cnane wm* an 
eventful and the patient left the hocpital with good 
use of hk han d and wriat After thla operation there 



b c 


Fw »(. (ironic nco-wjedfic tauovyuovftii cf tha flamr 
ibeaUn cf the nag and little finger*, rtcnnaat after er 
etc ehewto e a. b, e, Condition pimoui to operattoc 
d, e, f, Racnrroc* in tb* ulnar bum at wrat fallowing n 
tenvre u tmr I year pre-mxwly 


remained a mull nodule on tbe dorsum of tbe wrbt 
The patient waa adviaed to have this nodole watched 
carnally and to return If it became trouhleaome or 
increased In alze Tbe patient returned to wort. *nd 
waa thla to oae hU hand without any difficulty 
In the following 5 month* the nodule noted abo\e 
increased slightly In die and on advice of hi* phy 
naan the patient returned for another operation 
At tin* time (\pnl g, 1918 local a nesthes ia) * 
long bddon over tbe extensor tendon* of the thumb 
•ho wed the extensor poll id* longus and bren* ten 
don* to be surrounded by a soft, la *pot» yellowish 
granulation tissue In one place for about three- 
fourth* of an inch tbe *uperf£nal portion of tbe ten 
doo of the ntenaor poUids brew appeared to be 
Invaded All of tbe granulation tissue *od tbe v»- 
ceral and parietal layers 0/ the extensor ihraths were 
removed try dean dtaaectlon Tbe superficial In¬ 
volvement of tbe extensor pclbd* brew was ex 
died to a depth of about * mUhnxten until normal 
healthy looking tendon wa* found The pathological 
report on tbe dasna removed at this operation was 
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Fig 14. Chronic tenosynovitis of 3 yean duration In¬ 
volving ill of the extensor tendon shesths on the dorsum 
of right wmL Merited swelling end almost continuous 
pain Tendons quite thin but not destroyed. Photograph 
shows the condition o i the hand before operation The Inset 
ts a photograph of single larae rice body 8 by >0 by 40 
millimeters. (The white hne u 4 centimeters long ) 



Fig 15 Drawing made at operation of hand illustrated 
In Figure 14. The sheath of the common extensors Is shown 
with the constriction produced In it by the dorsal carpal 
ligament. The radial ertensors and the extensors and long 
abductor 0/the thnmb have not yet been exposed The large 
rice body was found lying In the distended sheaths over the 
metacarpus. 


chronically inflamed fibrous tissue containing nu 
merous foreign body giant cell*. In places the giant 
cells were grouped around fragment* of foreign 
material. 

The postoperative course wa* uneventful, the 
operative wound healed by first Intention and the 
patient returned to work while continuing post 
operative ultraviolet therapy 

Following this operation he had perfect use of hi* 
band which wa* gradually getting stronger and did 
not cause him any discomfort or trouble for some 16 
month*, that is, until August of 1919 At this time 
a firm veiling again appeared along the extensor 
tendon* of the thumb Extension of the thumb was 
limited and associated with some pain. Examination 
showed a 5 na rope~llke swelling along the course ol 
the extensor poll ids longus, which was not tender or 
red. Flexion of the thumb wa* possible but ex 
tension wa* imperfect. 

In October of 1019 (October 3 1929 local anaes¬ 
thesia) he was again operated upon and the old skin 
scar over the extensor pollid* longus removed The 
underlying tendon of the extensor pollids longus wa* 
found Urge, soft, and swollen especially over the 
distal end of the carpus. It was Infiltrated with 
grayish vdlow tissue and had ruptured about mid 
wa> between the muscle and the firit metaemrpo- 
phaUngeal joint. The portion of the tendon lying 
between the muscle bell\ and the metacarpopha 
langeal Joint was excised and was replaced by a 
tendon graft (Fig si) The tendon of the extensor 
digitorum communis of the third right toe, with all 
its sheath was excised for about 3 Inches and grafted 
into position between the proximal and distal stumps 
of the extensor pollids longus. The muscle belly of 
the abductor pollicis longus was polled under the 
proximal line of suture to serve as gliding tissue and 
to prevent binding adhesions The tendon of the 
extensor pollids brevis could not be found. The 


pathological report on the piece of excised tendon 
stated that for a distance of about 6 3 centimeteri in 
the central part, the tendon was covered by an ad 
Kerent yellowish geUtinous mass of ragged *nd ir 
regular tissue (Fig 14 a) The ends ofthe tendon 
appeared normal. A considerable portion of the 
tendon bad been replaced by numerous confluent 
tubercles. The patient made an uneventful recovery 
and was discharged after phydotherapy had been 
begun. 

One month after operation, the new tendon was 
seen to be functioning perfectly (Fig 30 c d) Ex 
aminstion of the hand 1 year alter operation showed 
no evidence of recurrence (Fig 30 e f g) The new 
tendon had healed nicely into position and wa* fane 
ti onln r perfectly It coaid be Ml end seen under 
the skin as a tough, hard movable strand of tissue 
not unlike a normal tendon. Report from the patient 
4 years after the last operation stated that there bad 
been no recurrence and that he was using his band 
In his work. 

T S PMH 6103 A home girl 31 years of age 
entered the hospital March 14 1931 because of a 
painful swelling of the right wrist and Inability to 
flex the little and index fingers. There was s suspicion 
of a sprain but no definite history of trauma. At 
the onset 4 years previousl> she noted pain and 
swelling of the volar aspect of the right wriaL After 
using the wrist the pain became much worse and 
the swelling larger and more tense. This condition 
persisted essentially unchanged for a yean when the 
noted that she was beginning to lose ability to flex 
the two distal Joints of the index finger A light cast 
was applied and the pain and swelling graduall> 
subsided but she began to lose ability to flex the 
little finger and when the cast was removed she was 
unable to flex the Interpbalangeal joints of this 
finger At times she thought that she had a slight 
rue in temperature. Familial history wa* positive in 
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lip rt Puj^Ttru illuilfiliiij tbe type* of indrioo* o*rd to 
evpoae tba volar tmdoc ibeath* Vckqtau trpomm erf radial 
and ulnar bone rronm * or 3 induce* (»e» tret) In (•) tbe 
ulnar bora* proper U apo *ed by bernou 1 and Ui digital pro- 
by incroon r Tbe radial bo ria ■ rtpowd by a «pple- 
meniary lnaoon j aloft* tbe ulnar border erf tba thenar eminent* 
and thumb Tbe dtttal end 0/ tlua mono* a ibown « tba uwert 
Th* proximal end erf tbe uxwe emit atop a thumb*1 breadth 
proximal to tba trxnarrraa carpal hgaroent to a>otd tbe motor 
branch of tbe median nerta to tie tbeaar mvade* The rncuaoo* 
for tin digital iheatba ara alao Indicated If tba tadial buna a 
tbe moat aval ed (b) tba mam incuaon 4 may ba mad* along 
tba thenar cmmeoce and paw Lrac*vmely total tha wrtat Tbe 
aiotnT oerra to tha thenar cuiacie* mart ba identified and pro¬ 
tected 

that her mother had died erf tubercnioai* of the the tendon* above to tbe level of the mlddlo fleroo 

•pane She complained of a chronic cough for the creaac la tbe palm below The tendon* of the mdex 

paat t*o am ten and atated that the ipatum w«* finger were completely eroded Where tbe common 
occaafcnjaDy tinged with blood Following removal flaw abeath began dutally tba flexor* of tbe Index 
of the tooaiU, however tha cough improved con finger within tbe aheath *.ere trunformed into * 
aJdmhly and the blood *pottmg of tha apatum dr»- yatfow ca*ecu* maaa (Fig 8) fuat outride the tbeatb 

appeared Two yean previcraly aba had an attack the teodoe* appeared normal, but In aection tbert 

of pain in the right upper quadrant of tha abdomen could bo aeeo central dotmetkm. Tbe deitnictJon 

aasocMted with TOrnitinf and jaundice Since tha began diataHy at the middle flrrioo create in tbe 

attack ihe has been troubled a 1th frequent abdom- palm atxi extended pronmaHy to tbe beginning of 

Inal dUcomfort and to mi ting Tba avndnnne waa the mu*de Tbe destruction of the riblima tendon 

taken to Indicate a chronic cbolecyttitii General »aa a little more exteoaive than that of the profundu* 

phyncal exammition ibowed aome (light tenderne** tendon Tha tendon* of tbe little finger were de- 

over the region o 1 the gall bladder Tbe long* ware *troyed over an area about two-third* a* great a» 

dear the tendon of tba index finger Tba tendon* 0 1 th* 

There waa a alight, aofit, fluctuant, non tender thumb middle, and ring finger* wera frayed tait 

raeflmg fust above the tranaverxe carpi] ligameet their coorinnity mi not Interrupted Within the 

extending acton tbe volar mrface at the lower end tnbercukra* aynovtal nc were many loculi acme « 

of tbe forearm (Fig 3* a, b, c, d) There waa aome them filled with a aoft fdatlnou* malarial which 

atrophy of tba right arm forearm, and hand She looked aa though it acre an eadv ttage La nee body 

wm* uni hie to flex the Index or little finger* at tbe formation, but none of them contained frt* fluid or 

laterphalangeal foint* ncr bod In Tbe taberculou* tiaanr inducing the 

At operation (April 15 ipji ethylene anesthesia) destroyed and invaded tendotaof tbe Index and lit Ur 

there wa* found a toberenioas Involvement 0/ tbe finger* were completely rrcfwd Tbe defect* In the 
*heath* of all flew tendon* from the beginning of tendoe* were repaired by the nao of tendon graft* 
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(Fir 33) The dliUl itump* of the profundus and 
subliml* tendons of the Index finger were sutured 
together near the base of the finger and the two 
proximal stump* were united side by ride above the 
unit The gap between these iwmpi bridged 
v by a graft of palmaris longua tendon The gap be¬ 
tween the atump* of the flexor tendon* of the little 
finger was limilariy united by mean* of tendon taken 
from the palmari* longua In this case however 
only the stumps of the profundu* tendon were united 
The transverse carpal ligament wa* sutured, the 
wound clo*ed, ft procure dressing applied and the 
hand placed on a flexion splint Pathological itudv 
of the portion of tendon* removed revealed a com 
pleteh necrotic area, aurrounded by a narrow rone 
of Infiltration with lymphocyte* and beginning or 
ga filiation of the necrotic area (Fig 14 d) 

The postoperative courae was uneventful and the 
patient left the hospital with beginning return of 
active movement*. 

Examination, of the hand on July 3 iMt about 3 
months after operation showed the inaalon com 
pletely healed, and the function of the fingera return 
fng. A second examination m February 193a showed 
the further return of function in the fingera A third 
examination In October 1933 1 yeara and 7 month* 
after operation, ahowed no recurrence and increaamg 
ability to tue the hand (Fig 3*. e f g h) 

J T FMH 6777 A coal miner of 55 wa* *truck 
on the palm of hi* left hand by a falling rock acme 
15 month* previously The swelling which followed 
this injury riowly increased and was soon accom 
panted by pain and conriderable disability Six 
month* previous to admission to the hospital, he 
waa operated upon elsewhere and *ome of the exu 
berant tissue excised FollowIng this operation there 
wa* no Improvement, a rinua developed and the pain 
and swelling failed to subride. Upon entrance to the 
hospital there were found a midline icar on the vtjlar 
surface of the left wrltt and forearm a draining rinua 
at the lower end of the Incision, and two other si 
nuiea over the thenar eminence. There wa* moderate 
non tender swelling ol the wrist, and considerable 
limitation of flexion of all the fingers The inter 
phalangeal Joints of the little finger could not be 
actively flexed. At operation there was found to be 
marked Involvement of the ulnar and radial bur** 
at the wrist and In the palm with Invasion of the 
interosseous fascia and adductor pollla* musde 
The flexor digitorum subltmi* to the index finger 
and the two flexor tendon* to the little finger were 
found to have been destroyed from the level of the 
wrist to the distal flexion crease in the palm- The 
distal stump of the tubliml* tendon to the Index 
finger wa* sutured to the corresponding profundus 
tendon The flexor tendons to the little finger were 
repaired by a transference of palmaris longua tendon 
In the following manner The palmaris kmgus was 
detached from Its Insertion and united end to-eod 
to both distal stumps of the little finger tendons 
(Fig 34) The proximal end of the aubltmls of the 
fifth finger was united side-to-ride to the palmaris 



Ft* *7 The Incision pa*** through the skin and faada 
and divides the Iran*verse carpal ligament, exporing the 
distended a bar bona upon the surface of which lies the 
median nerve, which may be entirely •tuTouoded by In¬ 
flammatory tbsue. (Trom Kanavd, Stcr[ Gjntt & Obit 
igjj, xxxvfl 6 j5 ) 

longua The postoperative healing waa complicated 
by drainage from the regions of the old sinuses and 
it took several weeks to secure complete closure. 
However at the end of a# yean the patient report* 
that the hand is healed though somewhat weak and 
that he has been back at work. 

The last case is not a proved tuberculosis 

R. P , P M H 150S7 A female of 4j waa admitted 
to Northwestern University Dispensary complaining 
ol pain and swell ng on the volar surface of the right 
wrist and hand of 3 > cars duration (Fig t6 a b) 
At operation a marked Involvement of the ulnar 
bursa In the wnst and palm waa found, without 
Invasion of the radial bursa In the wrist or thumb 
or of the digital prolongation of the ulnar bursa. 
The profundus tendon to the middle finger was to 
badly Invaded that It required excision from the 
proximal end of the bursa neari> to the heads of the 
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Fif 8 Alter the medmn ner>* h*» beem i*oi»trd tod c*irf«Dy retracted web 
leaden a llVrn to turn lod tb« tubrrcnknu tan* t h a n ti ed tree from it, taking 
e^>ec*i cm* tW. Vt* -mterij iiwath, B a eotirtiy remcn td, (TTwnRjuii i 3«*t 


wc <r 9 JJ, umi . 6jj ) 

meiacmrptlt Tbe other deep t codo tu * ere *l*o 
fnyrd (n tbe carpal tunnd, fxtt could be aaved 
Tha destroyed aefroeot of tbe profondia to the mid 
die finger »ii replaced by a free graft taken from 
tbe palmana Inaras (Fig 35) Ilea ling occurred 
ptr fnmtm and tie fwurBanal result Is satisfactory 
(Fig 36 C, d, e, f) 

In excising the involved sheaths of the to 
dividual fingers toddon* are made along 
either the radial or ulnar border of the finger 
from the distal lnterphalangea] Joint upward 
Into the palm alongside the metacarpopha 


langeal joint where the pranraal cul-de-sac 
of the sheath Is reached (Fig t 6 a and b) 
If possible we attempt to preserve a tmdge 
of fibrous tissue over the base of tbe proximal 
phalanx and over the middle of the middle 
phalanx to serve as transverse ligaments to 
prevent herniation of the tendon*. This, how 
ever Is seldom possible since the fibrous 
sheath is practlailly always Invaded and re¬ 
quires erosion We are accustomed in such 
cases to fashion transverse digital ligaments 



Fij >9 Every vertlge of disci kxI tissue is removed so tut at the completion of 
the operation the bare tendons Lie open the nrasdes and fascia of tbe palm «r»H fore¬ 
arm It may be necessary to remove badly fragmented tendons These may be re 
paired by sotnrin* the stmnps to adjacent tendons, I (From Kanavei, Smrj Gyrate 
fr Oil! igjj, rrrvfl 635.) 


(Koch) from bits of tendon tissue excised 
from the palm a ns longus tendon or from rem 
nants of attachments of the sublimts tendon 
These arc sutured to the fibrous tissue along 
the sides of the bone across the flexor tendons 
and scr\e as ligaments to keep these tendons 
in apposition to the bone This procedure we 
have earned out in 5 or 6 cases and have been 
quite satisfied with it- 


At the completion of the operation the blood 
pressure cuff is deflated and all bleeding 
points stopped The pressure Is again applied 
and the incision is dosed Some fine silk su 
tures are placed in the superficial fasda and 
the skin dosed with fine silk or other fine skin 
sutures Great care is taken to obtain as accur 
ate an apposition of the skin edges as possible 
Small rubber stnps may be inserted in a few 
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!■* jo Toberailoaa tenor) *cniit» of donom of hand, 
htttocy of patmt r en in foil in tert i. b, Ccadrtioc of 
hand pm lout to 4m operttjoo Th* pattern had been 
opeitfd opoo Hurt timet ehaabrrt trtf nn (ram tbete 
ofMmbom tr» \ntibia c, ft. The crmdiUoc of the hod i 
month lofWinf tendon fraft to repiact the ertenaor po^ 


hat kxifut *iuch had beta cottpktrly detiip} ed. Thu 
trafted tendon toctjOQi pcrfetilj- ai*I ttandi out prtw- 
meetly oo the ndtal nek e, f t Tbe hand i jt»t fo4- 
kmnj tendon irtft. (Four jetn after opmtioa the pa¬ 
tent ante* that tier hat been do itt m e n ce and tbit he 
hat food ue of htt huvj ) 



Ftjj ji Sama pa tjait at to Fijur* jo Tendon UratpIaDtalkta for repair of rrtenaor 
po&at kwiot deatroyed b j trbemiloati i, Extentor tendon of foot erpoatd, tana* 
pirtUmooiM tnaoea about It Lonffrudma) t nemorn in nrd* to either ride of the 
tendon thrw*h the pan trocmoui t*a» At either and erf theta isdkccM eatiut Eta 
tore* art paaied around the teadoc and tW in order to keep the tieeoaa aftaebru to 
tie tendon h, Sutatro peteed thtougdi tendon and pareteooooaa tfaaoe* After tie 
to tort k mfcje tie catrnt hjttnre and the tendon it axrroood* art eteiaed c. a, De¬ 
tect of tutu™ koo In (a) tie tetare of perutrnoooot toaoe* it tho*n d, Sature 
It prenatal kn* eoropJetrd 



Fig 31 Tuberculous ter*0*ynovitii of radial and ulnar 
bunun with destruction of both flexor tendons of Index and 
little fingers. These tendon* were replaced by a graft of 
palmar!* langus tendon a, b, c, d The hand Before oper 

places to serve as drains No splint is applied 
unless tendon repair indicates necessity for 
immobilization, in which case the after-care is 
practically the same as for tendon repair 
The treatment of dorsal tuberculosis is the 
same as that of the volar variety The in 
asions here should be made so as to expose 


atkra The limited flexion of the Index and little fingers Is 
evident, e, f g h Two year* and 6 months after removal of 
tubermlota sheaths and replacement of destroyed tendons 
by tendon grafts. 

the sheaths adequately and to produce a flap 
it possible Since the extensor pollioa sheaths 
are practically always found to be infected 
even m those instances in which there Is no 
external evidence of it it is well to make the 
maslon toward the radial side The incision 
may start over the dorsum of the first inter 





FTg 33. Same patient as fn figure jj The floor tendons 
of the Index and little fingers were replaced by tendon 
grafts taken from the palnurts kmgus 

Fig J4- Tuberculous tenosynovitis with secondair In¬ 
fection. The destroyed floor tendons to the little linger 
were replaced by a transference of the palmar! 1 km pa 


tendon Ilealing occurred In spite of a postoperative re 
action. 

rig 35 Same patient as In Figure 36. The flexor digr- 
torom profundus to the middle finger was so badly invaded 
and (raved that It was replaced by a gTaft taken from the 
palmaris longua. 
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n* ib Chrome troo«j-DO\rttt cJ radal and glrnr bar r d e, 1 Condition al tb« hud 3 wwi* liter opmUcn 
■* without eweaoaa into dijpu) protooc»t»ci Major Th* pilled Vw preSaadta to the midJU fa ttr H feme 
cocapltml mjt oi p«in *, b, Iltsd before opoitte. c*xuag wcrt> 


osseus space to the ulnar side of the extensor 
polltai longus tendon pa* upward toward the 
carpus and then taro alnarward transversely 
acroas the carpus to pass proxunalward a fa in 
sbgbU) to the ulnar side of the midline for 
about 3 inches into the forearm 

In case of the dorsal sheath It must be kept 
In mind that there are multiple canals on the 
dorsum of the wrist through which the various 
tendons pass- Each of these compartments 
must be opened and explored and all Involved 
tissue including the dorsal carpal ligament 
must be excised It is always advisable to 
explore the tendon sheaths of the extensor 
polhas kmgus, brevis and abductor poflids 
longus once our experience shows that these 
are always invaded At the dose of the oper 
ation n new dorsal carpal ligament can be 
fashioned from surrounding hbrous tusue The 
extensor poDIas longus which hes to the alnar 
side of a ndge on the do rial surface of the 
radius should be replaced In this groove and 
held there bj suturing fibrous tissue across It 

Aim-aK 

Unless definite indications arise the initial 
dressing la not changed for 4S to 73 hours 
Thus we do not disturb the original himo- 
static pressure of the postoperative dressing 
and the wound Is kept free of blood and 
serum At the first dressing the rubber strips 
are removed and another fluffed gauze pres¬ 
sure dressing applied The pressure dressings 


are kept up for 5 to 6 days when they may 
be discontinued and lighter dressings ap¬ 
plied Sutures as In other work dealing with 
the hand are not removed for 13 to 14 dayi 
This applies particularly to the palm of the 
hand 

Physical themp) Is not used routinely m the 
after-care The patient is told to use the hand 
for light uses as soon as ft has healed and is 
encouraged to spend tune in the sunlight 
and fresh air If good use does not seem to be 
returning alter 6 to 8 weeks, we may advise 
physical therap) heat massage acme and 
passive motion for a short time. However 
our feeling is that such procedures are usually 
unnecessary and probably in view of the na 
tare of the condition are not Indicated. 
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THE TYPE AND GRADE OF GASTRIC CARCINOMA IN RELATION 
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I N considering the therapy of any serious 
disease, the cause of which Is undeter 
mined, it is essential to recognise all fac 
tors having to do with the life history of the 
lesion Certainly this applies to cancer of the 
stomach which ranks first in malignancy in 
regional classification In the government 
reports from England and Wales and from the 
United States more than one third of the 
deaths due to malignancy are reported as can 
cer of the stomach 

The therapy of this disease is relatively 
young It was In 1881 that Billroth first sue 
ces. fully resected the pylorus m an attempt to 
remove a cancer In the intervening 50 years 
pessimism has constantly pervaded the pro¬ 
fession, and is consequently inherent in the 
lay mind There are many reasons for this, the 
primary one being the risk of the major pro 
cedure in any honest attempt to remove the 
disease and the low percentage of freedom 
from recurrence following surgery But other 
factors contribute to the gloomy prognosis 
offered the victims of this disease Foremost 
is the usual failure of any other form of 
therapy in proved cases. Radium and X ray 
therapy except in rare cases have not pro¬ 
duced the arrest of the disease or even the pal 
hative delay in distressing symptoms that can 
be had by applying these measures to cancer 
of other organs or structures 

The mimicry m its early symptomatology, 
of so many benign gastro-mtestinal diseases 
and its early symptoms of mOd constitutional 
disturbances common to so many system dis¬ 
orders insidiously hides the lesion in its early 
development and robs the victim of that essen 
tml time for surgical interference when the 
disease is confined to the walls of the stomach 
What is the result? The disease in its early 
form is suspected uv only a small percentage 
of the cases even by the alert and intelligent 
practitioner, for he is the only one who sees 
the patients earl/ In the majority of cases 


when the lesion is recognized only in its ma 
tunty and is corroborated by the most efficient 
means at our command, namely the fluoro 
scope and ban urn meal the pessimistic phy 
sicmn advises operation, the equally, if not 
more pessimistic surgeon explores and finds 
an irremovable growth, the pathologist later 
exhibits the lesion and demonstrates the dis¬ 
seminated metastases A clinic or hospital 
without a long established and well organized 
follow up system will undoubtedly regard the 
subject of gastnc cancer as hopeless To com 
bat this impression a penodic exhibit of all 5 
year arrests after resection for carcinoma of 
the stomach m this dime has been shown at 
the dirncal pathological staff conference 

At best the operative mortality and the 10 
year results are about equal in percentages— 
too high in the former too low in the latter 
Statistics are often both boring and mislead 
Ing but they are instructive, if reported from 
reliable sources in large enough senes to war 
rant deductions Table I containing the 
statistics of clinics m several countries is of 
interest 

Why do statistics vary so greatly in mor 
tahty rate and in interval results? The answer 
to the former lies m the skill and team work 
of the individual operator, the selection of 
cases, and the pre-operative and postoperative 
care of the patients Statistics stress the 1m 
portance of limiting gastnc resections to in 
dividual surgeons of mature expenence and 
demonstrated skill with permanent assistants 
and a well thought out program Nowhere is 
this better demonstrated than in the Mayo 
Clinic, where these major procedures have 
been done by a few experienced surgeons with 
carefully trained assistants In an astonishingly 
large number of patients 

The variation in late results has to be ex 
plained, however, on different grounds Why 
after recovery from the ordeal of resection do 
some patients live 10 years, while the ma 
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jority die of recurrence within a period of 3 
year* or less 5 In an attempt to answer this 
question 95 gixtnc retention* for malignancy 
of the stomach (including 2 of sarcoma) pa 
formed at the Presbyterian Hospital over a 
period of j\ year* have been analysed and 
compared with similar group* reported from 
other clinic* AH but a of the surviving 63 
case* have been followed for period* of 3 
months to 18 > ears This «tody bas been aided 
by the constant co-operation and interest of 
Dr Arthur Purdy Stout surgical pathologist 
and Dr F B St John attending surrtoc 
both having been interested in tin* subject 
and having reported on previous groups of 
gaitnc cancer Dr Stout a textbook Huamn 
Cancer and Or St John a review of the earlier 
aeries have been frequently consulted. This 
diacu*Ron i* ba»ed primarily upon the types 
and grades of malignancy In r da bon to 
operability and prognosis. 

TYPES 

Carcinoma of the stomach differ* from car 
dnoma of other part* of the gastrointestinal 


tract in that the majority of the can cm art 
less well differentiated and art therefore more 
malignant Thla may be doe to the greater 
variety of type and function of the epuheffal 
ceil* seen in the mucosa. The literature of the 
subject is confused by numerous term* used 
in an attempt to dasslfj these carcinomata 
tapeoafly unfortunate are such terms a* an 
anoma cm pi ex, sdrrhoi or medullary car 
anoma or llnltis plastica No two patholo¬ 
gist* will agree as to the exact significance of 
these names The majority of tuch daseifk* 
bon* have been made on the basis of the 
morphology of the cell* and on the micro¬ 
scopic sections, ratheT than on the life history 
of the gross lesions. 

As one *ees these carcinomata under the 
fluorotoope, at the operating table and after 
resection in the fresh and In the fixed speci¬ 
men*, It Is obviously dear that the growths 
fall Into three type* (See Table n) 

1 These that form vegetative or fungat 
ing masses with a tendency to grow more into 
the lumen of the stomach than to Infiltrate the 
coats or undergo ulceration. 

j Tbo*e that grow both into the lumen and 
Into the wall of the itotnach, with marked 
ulceration. 

3 Those that grow Into and infiltrate the 
coat* of the stomach, rather than into the 
lumen and have less tendency to ulcerate. 

All these type* both grow toward the lumen 
and invade the coat* of the *1001*011, but 
wane the more benign and lea* rapldlj grow 
mg tend to fungate while other* tend to 
ulcerate an growth ptogresae* and others, the 
roost malignant, tend to Infiltrate rather than 
form mim e* or to ulcerate. 

Table II shows the relative frequency oi 
these type* and the location* In which they 
are commonly found. Unfortunately It » not 
the fungating type which U the most commoc 
of these. 

The vegetative, or large fungating tumor*, 
In this *enes occurred mo*t frequently In the 
par* media the ulcerating tumors were found 
m all port*, but most commonly In the an¬ 
trum the Infiltrating type, which include* the 
*drrhu% the carcinoma developing on an uktr 
and limtls plaaticn, were most frequently 
found In the antrum and pylorus- 
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TABLE IX—DISTRIBUTION OT GROSS TYPES 
ACCORDING TO LOCATION 
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pwraUge of fooffttin* tumor* are located In tie para 
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and antrum The vertical and inrftoutai totala *bow tie 
dettribation d all caaei amoc^ tie typa and location* 
reapectitely 
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grading 

The possibility of grading the malignancy 
of carcinomata as seen in the stomach has 
been stimulated by follow up studies Bv 
comparing the microscopic sections of the 
several types of cancer with the late results, 
fairly definite data can be obtained for grad 
ing malignancy Since Broders’ work at the 
Mayo Conic on grading the epithehomata of 
the lip first appeared m 1910, increasing inter 
est has been shown in this subject Marttloff 
has studied the grade of malignancy m car 
anoraa of the cervix uten, and Greenough has 
done the same in malignancy of breast can 
cer MacCarty has published his criteria in 
the grading of carcinoma of stomach and 
rectum, but in regard to the former, the au 
thors have been unable to agree with his am 
ception of relative malignancy 

The grading of malignant tumors is at best 
only relative and involves to a certain extent 
a personal factor inasmuch as it is not based 
upon chemical analysis or mathematical for 
mute But even though relative it can be of 
real value in its relation to the gross type* of 
cancer and to the prognosis of the patient 
operated upon 

The greatest effort has been concentrated 
on the correlation of the gross types and 
microscopic sections with the clinical history 
and follow up results of the cases. It should 
be stressed that the grades used are entirely 
arbitrary The criteria set forth here are of 
fered not (o determine the exact percentage of 
four grades but os a means of correlating the 
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clinical gross, and microscopic characteristics 
They are by no means original, but out of 
many others considered as signs of mahg 
nano they have seemed to be most slgmfi 
cant of caranoma of the stomach The fol 
lowing entena of microscopic pathology have 
been used in determining the grade of ma 
lignancv 

1 The degree of cell differentiation 
Marked deviation from the normal glandular 
arrangement of the cells indicates a more 

2 CcHufar activity This is indicated by 
the variation in shape and size of the cells and 
their nuclei and the variation m cell types in 
the *ame tumor These are considered even 
more significant than the number of mitoses 
and the chromatin content of the nuclei 

3 The mvasiveness of the tumor cells, 
whatever their arrangement or differentiation 
The invasion is to be noted m the lymphatic 
channels and about the nerves and vessels 
os well as m the muscles and the serosa 

4 The lack of cohcfflveness in the tumor 
cells whatever their arrangement Dclbet 
has called attention to this in breast cancer 
This is considered equally indicative of ex 
treme mahgnancv in gastric cancer 

5 Mctastases in the lymph nodes This is 
a sign of malignancy but not necessarily an 
indication of the grade of malignancy Ab¬ 
sence of lymph node involvement greatly 
enhances the prognosis. 

As Ln the cpltheltomata graded by Broders 
It is fairly easy to divide the gastnc cancers 
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into the relatively benign *nd the very 
malignant grades Perhaps U would be m*er 
to do this than attempt to separate them into 
four grades In this scale of malignancy 
grade I merges into grade II II into III and 
HI vnto IV end there art no hard and fait 
dividing lines Nevertheless it may be inter 
eating to aote the fact that both the autbon 
in studying the sections independently and 
recording their individual grading against the 
numbers of the slides, found the grades to 
coincide in about 95 per cent of the cases 
(Table m ) 

There is a fairly definite relation between 
two of the typo and the grades- That is* the 
vegetative or fungating tvpe most often thorn 
the less malignant grades I and II The in 
filtrating type moat frequently fall in grade 
IV The ulcerating type may however prove 
on microscopic erammatlon to be ether grade 

n m or iv 

It will be noted that the percentage of car 
dnoma ta developing on chronic ulcers has 
not been discussed This question has been 
argued for almost 100 ytara since CruvelHer 
first distinguished chronic gastric ulcer from 
caiorioma and intimated a can sal relation 
between the two The opinion* of both »ur 
geons and pathologists have varied *0 ex 


tremdy cm this etwlogical relationship that 
an utter lack of uniformity hr the interpreta 
tkm of observed facts Is evident Agreeing 
with the more recent writers on the subject, 
it is felt In this dime that the Incidence of car 
dnoma found associated with true chronk 
ukcr in resected stomachs, where microscopic 
sections of the entire lesion are examined, is 
low In this group of 95 resections there were 
6 case* But the authors emphaticall> agree 
with Cabot and Adle, with Bueerman and 
with Scott in placing emphasis, not upon the 
percentage of carcinomata developing on in 
ulcer base but upon the fact that the two are 
so often indistinguishable in the patient It 
is desired furthermore to emphasise the f»ct 
that this study has demonstrated that the 
carcinomata thought to have developed on 
an nicer belong to the infiltrating type and 
are almost Invariably grade IV in malignancy 
In this group no patients have remained weD 
longer than 39 months, 

Thu has been noted in other senes Thus 
Bu eer man in a study of 1 gastric cancers 
from the Mayo Clmic, found that card com* 
on ulcer occurred in onlj o 5a per cent of the 
ulcerating carcinomata studied He slw 
states that upon the bases of Brodtn dsvn 
fication enranamatmu gastric ulcers have s 
relatively high grade of malignancy 789 
per cent occurring in grades EH and IV 

OPEHAjjrLmr 

The pre-operative determination of the 
type of tumor and grade of malignancy is * 
more difficult problem This has to do with 
the question of operability Our studies have 
brought out certain data whkh may be of 
use in this determination Because of the to 
accuracies m the case histories inherent in the 
varying intelligence of the patients, to the 
varying reaction of the patients to discom¬ 
fort and their tocoostant recognition of coo 
ttitutional disturbances the duration of the 
disease is difficult to estimate. When the car 
dnoma is located in pain sensitive arras as 
m the lesser curvature or where ulceration 
produces bleeding the patient is more apt to 
seek medical advice early Pain and bleeding 
•re compelling symptoms and they would 
seem to be more often seen m the ulcerating 
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carcinomata found in the antrum on the lesser 
curvature 

The duration and type of symptoms bear 
an interesting relationship to the grade of 
gastric cancer Summarizing the average 
duration of symptoms in aB grades it is found 
that in grades I and II the onset of symptoms 
commonly begins 7 or 8 months before the 
patient seeks advice from a physician As 
shown graphically in Table IV grades HI 
and IV give symptoms of slightly longer dura¬ 
tion namely 8 or 9 months. If the latter two 
groups arc classified and those giving typical 
ulcer histones segregated, it Is found that the 
average duration of these cases is over *0 
months, while the duration of the remaining 
majority averages 6 months for grade III 
and 4 months for grade IV In other words, 
patients who give a rapid, fulminating history 
of carcinoma are most apt to harbor a growth 
of relatively greater malignancy Those which 
give a history suggestive of a gastric ulcer 
lasting over several months which progresses 
steadily and fails to abate after conservative 
treatment are likewise apt to fall in grades III 
and IV On the other hand the tumors giving 
clinical manifestations of no great seventy 
which develop slowly over several months 
are in the majonty of instance* grades I and 
II. (Table IV) 

Differentiation of types is more difficult 
from the physical findings. The large fun gat 
ing tumors are however, more apt to be felt 
by the physician than the other types and 
with the large ulcerating carcinomata, are 
more often recognized by the radiologist as 
filling defects and less apt to be confused with 
gastnc ulcer 

Gastnc analysis frequently shows an ab¬ 
sence of free hydrochloric aad in carcinoma 
but this finding is not always constant These 
studies have brought out some interesting 
points m the relation of acidity to type, grad 
in£ and result The percentage of achlorhy 
dnas is greatest in the fangating type least 
m the carcinoma-on ulcer type, greatest with 
tumors located in pars media, least in pylorus 
The percentage of achbrhj drias u inversely 
proportional to the ascending grade of ma 
hgnancy and of the 14 cases presumably well 
m which the acidity was determined hydro- 


TABLE V—COMPARISON OT GASTRIC ACIDITY 
WITH RES 0 XT 

In * comparixtn of ***trfc acidity wftb tie remit of 
rejection u iboiro in tab table it b Interesting to note 
tint presumable cure* are about four time# M frequent in 
caaea bavin* no free add In the group dyin* from recor 
rent cancer free aod n> promt in the gattnc content* of 
the majority 
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chloric aad was absent in n These findings 
emphasize the significance of aad determina 
tions but in so small a group of cases it is 
impossible to foretell their importance (Ta 
ble V ) Whether this would hold true in a 
large senes remains to be seen but it is worth 
considering in cases showing a palpable mass 
with a filling defect in the X raj films 
A case showing a palpable tumor with filling 
defect m the pars media without great loss of 
weight and strength without a severe amrmia 
and with achlorhydria, would be considered 
as a probable fungating type of grade I or If 
On the other hand a case showing rapid loss of 
weight and strength an an ami* with free 
hydrochloric add present and X ray findings 
showing an infiltrated wall or suggesting an 
old ulcer in the region of the pv loros would 
be considered as an infiltrating type of grade 
HI or IV The finding of a tumor miua that 
is movable without signs of fluid or a nodular 
liver, in an individual that Is not cachectic is 
a favorable sign and promises well for sur 
gery This is especially true if the Y ray 
shows a filling defect in the para media 
Golden summarizing the roentgenological 
enten* of gastnc malignancy as used at the 
Presbyterian Hospital has emphasized the 
difficulty in the detection of an ‘ early car 
dnoma* or one which u arbitrarily assumed 
to be 1 centimeter or less In diameter He 
feels that such * lesion might be detected in 
the media by (r) interruption of the peristaltic 
waves on the lesser curvature (3) o blit era 
tkm of mucosal folds (an observation which is 
hard to make with certainty) or (3) a crater 
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shadow if the growth happens to be ulcerated 
If this lesion proved roentgenographically 
happened to be on the greater curvature it 
could be interpreted with great certainty as 
caronoma If on the lesser curvature it could 
onlj be differentiated from a peptic ulcer by 
a period of observation during which tune it 
was given an opportunity to heal under paHu 
tux treatment In the antrum, the normal 
peristaltic wave as such gives way to a svstohe 
antral contraction of such magnitude that it 
might not be obliterated In even an extensive 
infiltrating carcinoma The Presence of such 
a growth might however be betrayed by 
spasm or slight rigidity of the antral wall 
It is ea«j to confuse the \ ra\ picture of 
eariv carcinoma of the pylorus with that of 
hvpertroph\ and spasm of the pylonc musde. 
This differentiation cannot be made with cer 
taintv without repeated re-examination and 
even then the constant tin ding of an don 
gated pylonc channel cannot alwavs be taken 
as infallible proof of a gastric carcinoma 
The internrrtation of the operative findings 
should further enable the surgeon to foretell 
the prognosis. Free fluid with nodules in the 
peritoneum of the omenta or of the pdvis, or 
nodules in the liver are of course evidence of 
widespread metastases and contra indicate 
resection unless the nodule in the Liver 13 single 
and the patient is in excellent condition. The 
presence of nodules In the serosa of stomach, 
or a beaded and granular serosa In the region 
of the tumor is evidence of peritoneal in 
vasion and probably lymphatic involvement 
but dies not contra indicate resection nor 
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does the adherence of the tumor mass to adp 
cent organs such ns the colon liver or pan 
creas, for this may be inflammatory The 
colon was resected in 3 cases of this senes be¬ 
cause of the dose adherence to the tumor AH 
3 recovered 1 has been living 13 years, an 
other 4 years Neither of these showed mi 
croscopicaf involvement of the colon The 
third died of recurrence. 

The finding of a nodule m the duodenum 
does not necessarily mean tumor tissue Not 
Infrequently have such nodules, thought it 
first to be caronomatons, proved to be acces¬ 
sory pancreatic tissue or some other type of 
benign tumor The frozen section diagnosis 
of such tissue is very difficult, as illustrated 
in the case reported tr\ Scott. The significance 
of enlarged firm h-mph nodes along the enna 
turn*, around the bead of the pancreas and m 
the gastrohepatic omentum is easily misin¬ 
terpreted for such lymph nodes mav be in¬ 
flammatory especially in the ulcerating type 
of lesion. Bo the observes that the size of the 
nodes bears no definite relation to their in¬ 
volvement nor does the size of the growth 
have an\ relation to the number of nodes in 
voiced, Furthermore, the presence of metas- 
tases in fvmph nodes does not necessarily in 
dicate the grade of malignancy Highly ms 
lignant carcinomata usually metastasize earfv 
and may reproduce in the node more than one 
histological type. Relatively benign tumor* 
if allowed sufficient time will also metastasize 
but here the cell alar structure of the metas¬ 
tasis Is almost invariably like that of the pir 
eat tumor (Table VL) 

The presence of enlarged nodes should 
therefore not contra-indicate resection Their 
presence Is an added reason for removing ** 
much of the attached omenta as possible m * 
wide resection Not until all the exnsed 
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TABLE vm — INFLUENCE Of GRADE 
UPON RESULT 

The influence of pad* upon result is here depicted If 
the percents*** are computed ft is strikingly apparent that 
the presumably well case* are inversely proportional to the 
jrsdc of jnabgnancy srhik the reverse U true in 
those cases dymj of recorrence. 
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lymph nodes have been carefully sectioned 
can the extent of lymph node involvement be 
evaluated and the prognosis determined The 
finding of one carcinomatous lymph node ad 
jacent to the tumor with the others free in 
dicatea a better prognosis than when oil the 
regional nodes are involved Nevertheless the 
gravity attending lymph node involvement 
must again be emphasized. In this senes 56 
per cent of the resected carcinomata had 
extended to the lymph glands. None of this 
group of cases has lived more than sg months 
after operation On the other hand none of 
the patients who have lived 5 year; or more 
had metastases to the nodes (Table VII) 

RESULTS 

In some of the foregoing tables, mention 
has been made of the results obtained in this 
group of 95 cases b> gastnc resection It is 
perhaps relevant at tins point to explain the 
classification into result groups Table VIII 
compares results with grades. It will be no¬ 
ticed that results have been grouped under 
three headings. Under "Presumably well” is 
included all cases living and well after resec 
tion In which no lymph gland Involvement 
was noted These number 21 Of these 7 
have passed the 10 year mart and 9 have 
lived longer than 5 years The remaining 12 
have survned from 8 months to 4 j ears with 
out showing signs of a recurring growth Two 
of these died 18 months and 3 years after 
operation as a result of unrelated disease 
All patients dying in the hospital as a result 
of the Operative procedure and its various 


TABLE DC—RESULTS OP TREATMENT 

Results of treatment uj mil of the resected cut* It is of 
Interest to 00to tint of the *4 living ana only 7 had 
metastatic involvement of the node*. Foot of these at 
present shew signs of recurring cancer The 1 patients who 
died of unrelated Close* aboold be duaed u presumably 
well cnee at operation no metastases were found and do 
manifestation of malignancy was apparent before death 
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complications have been counted &a post 
operative deaths Of the 42 recurrent cases 
35 patients have died from 6 months to s 
years after operation Of the remaining cases 
4 patients though still living are showing 
signs and symptoms of a recurrence The 
last 3 are lymptomfree at intervals of 2 
weeks 3 weeks, 5 weeks, and 29 months, re¬ 
spectively, after operation It has seemed 
justified therefore to include these cases in the 
recurrent group since they had metastasized 
to lymph nodes and experience has shown the 
prognosis in such cases to be extremely poor 
To aid in illustrating these results Table IX 
was made to show in detail the distribution of 
the 95 cases among the result groups 


CASE RETORTS 

The following case reports illustrate tumors 
typical of the three gross types and their 
respective grades of malignancy 


Cask i Funtatinttybe, Unit Bisi A e 42856 
Chnicci features G A. a white male aged 50 
yesrj was admitted to the hospital on August 5, 
ipi9 complaining of “gw In the stomach for i< 
month*. This was sometimes accompanied by a dull 
ache in the epigastrium about 1 hour after meals *nd 
usually relieved by eating and soda. For 10 months 
he had been troubled by sour eructations and dis¬ 
tention There had been some kiss of strength and 
during the 3 months previous to admission he had 
lost 10 pounds. 
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Physical mminiHon revealed a poorly nourished 
nun who appeared to bo chronically ill. The abdo¬ 
men *»* scaphoid and on palpation, a slightly tco¬ 
der. movable mass *u fdt ]u«t to the left of the 
umbilicus There was also a visible protuberance In 
the right upper quadrant which appeared to move 
with resfaration The condition was dlignosed car 
anoma of the stomach and operation advised. 

rays showed a large fining defect along the leaser 
curvature In the pars media (Fig i) 

0 feral ten Tba abdomen was opened on the dav 
following ad mi ssion and the operator immediately 
fdt a Urge hard freely movable mass in the greater 
curvature Since it was nowhere attached resection 
was thought advisable, and earned out by the Bill 
rotb II procedure No enlarged glands were felt and 
no metaxtasea could be made out in the liver 
The postoperative course was uneventful and the 
patient left the hosratil in good condition 
Csn fatkeJttv The specimen (S Path. No sj i8j) 
consisted of a Luge portion of the stomach The 
vtacus was opened and a large cauliflower shaped 
growth (Fig s) was seen occupying tbe posterior 
wall and lesser curvature of the pars media It pro¬ 
jected well into the stomach cavity It was hard but 
appeared to be well cucu m s m bcd No enlarged 
nodes were found attached to tbe specimen. 

H motet fu tali nitty The growth was composed 
of hyperplastic ejwtbelul edit growing in an alveolar 
manner The tumor cells had invaded the mnsde 
wall but had not involved the serosa They were 
w til differentiated, cohesive, and had not invaded the 
blood vessels or lymphatics (Fig 3) 

There woe no metastsses 

Diafntiu Carcmotna of stomach Grade I— 
funratmg type 

Tbe patient has remained well for 14 jean 
Casi 1 I Iceratingtip*. Unit Hist No JJ0S93 
Chntetl feature! r B , a white male, aged 48 
'ears, entered the boapiLa] August 18 igj* The 
onset of hi* symptoms dated back one year pre¬ 
viously when he first noticed gaseewa eructation. 
Indigestion and occasional vomiting These be 
dated from a dietary indiscretion All symptoms 
gradually became worse and during the 3 months 
previOD* to admission be had suffered from char 
rbera Dunns this time be had lost 10 pounds and 
fdt weaker than usual and generally bdcrur par 
\ omiting had increased in frequency 
Physical examination revealed a well developed, 
white man with a marked secondary anemia. There 
w as fdt In the abdomen m the region of the pvionts. 
a mass tbe sixe o ( a lemon which w as ncm-tendeT ana 
movable It did not appear to move with respiration 
X-rays after a bsrhun meal showed a characteristic 
irregular filling defect surrounding the antrum of tha 
stomach (Fig 4) There was also a so per cent a 
hoar retention of the barium meal The red edl 
count was 3,870,000 and the hjemoglobfn 38 per cent 
(Jsatrfc expression show ed no foes hydrochloric acfd 
in any spedmen Carcinoma of the stomach was 
diagnosis and operation advised 


Ofef alien Partial gastrectomy On opening the 
abdomen the operator felt a large hard growth sor 
rounding the stomach in tbe antrum. It was not 
attached to anr surrounding structures ami rcsec 
tJon was thought feasible This was carried out by 
the P&iya method with a posterior gnstro-enteros- 
tomy and entero-enterostomy 

Tbe post-operative course waa uneventful except 
for a partial disruption of the abdominal woand 
This healed rapidly and the patient was discharged 
from tbe hospital improved. 

Crtu ftlkt/try Tbe spedmen (S Psth No 
404J5) consisted of the distal half of tbe stomach 
When ft was opened a large friable growth wu 
found endrdlng the antrum and partially constrict 
ing the lumen It extended upward along the lesser 
curvature 3 centimeten and along the greater for a 
distance of 8 centimeters The surface of the tumor 
was markedly ulcerated The stomach wall was 
apparently not Infiltrated beyond the visible Omits 
of the tumor No enlarged lymph nodes wars fdt 
(Fig 3) 

litertsc* jHc faiktiofr The growth was composed 
of moderately well differentiated epithelial ceffs 
growing in a glandular form There were large de 
posits of mucus and slight secondary dereoersticu 
of the epithelium The growth had Invaded the en¬ 
tire wall Including tha serosa but the blood and 
lymph vessels were not involved (Fig 6) 

There were no metsstases 

Dinstil Carcinoma of the stomach Grade II— 
ulcerating type 

The patient is symptom free at present one year 
after operation 

Case 3 Infiirtlinttyu. Unit Hist No 531186 

Cltnidi Jeatmrts H. S a white female, aged 66 
years, came to the hospital on March 7. 193* with 
tbe primary complaint of indigestion, epigastric fnD- 
nm and nausea. Tbeae Bvmp toms bad been present 
for 4 months snd had gradually increased in seventy 
There had been no previous history of gutro-lnte*- 
tinal disorders The last 3 weeks of tbe illness bad 
been characterised by anorexia, lots of strength, ind 
occasional vomitmg The patient bad lost a total of 
30 pounds In 6 months. 

On physical examination the patient was seen to 
ba a cachectic old lady with marked emaciation In 
the mid epigastrium could be felt a tsnder slightly 
tnovahU mats about 7 centimeter* In diameter This 
shifted with respiration 

\ rays (Fig 7) showed a filling defect involving 
tbe entire antrum and extending up onto the walls of 
the pars media This apparently endrded tbe la men 
and partially constricted it The red cell count w*J 
6 650,000 and the hemoglobin 84 per cent Acid 
determination on specimen of vnrnrttti yielded no 
free hydrochloric aod. 

Tbe lesion was diagnosed carcinoma and opes 
tion performed 

OptraiM. Tha abdomen was opened and the 
operator could immediately fed a rather large and 
extenwv* mas* occupying tbe distal half of tha 
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Fig 1 Case 1 (S F >3185) Roentgenogram showing 
huge filling defect primarily on the lesser curvature but 
a bo encroaching upon the lumen from the greater cnrva 
ture and behind Thb b typical erf a fungating carcinoma 


stomach. It 'aM not grossly adherent to lurroimd 
lng structure* and •ucceaaful removal warn thought 
possible. Accordingly a lubtotal gastrectomy mi 
done after the P 6 lya Balfour method and an entero- 
enteroetomy 

Grots palMoloiy (S Path. No 47745) The distal 
end of the stomach was occupied by a large Infil 
trating tumor maaa which extended from the py 
lorn* upward for a distance of 12 centimeters on all 
sides. The lumen was almost oeduded. The surface 
was Indurated but not markedly ulcerated. The 
growth had Invaded the entire wall and Involved the 
serosa. Enlarged glands were felt along the greater 
and lesser curvatures (Fig 8 ) 

Microscopic palMology (Fig 9) The tumor was 
composed largely of very poorly differentiated cells 
arising from the tips of the crypts and Invading the 
entire wall m a non-cohtiive manner There was 
moderate mucous secretion but very little attempt 
at gland formation The glands were involved by 
tumor cells of the same type The sire and shape of 
the cells vaned greatly and the general appearance 
was that of a very malignant tumor 

Metastaaes were noted In the superior and Inferior 
gastric gland*. 

Diagnosis Card noma of stomach grade IV— 
Infiltrating type. 

The patient died 7 weeks after operation from a 
recurrence of the tumor 


SUU 1 IAR\ AND CONCLUSIONS 
This leads to the conclusions drawn from 
the stud> It is evident that the division of 



Fig 1 Case 1 (S P 13185) Photograph of grew ■peci- 
men. Thb shows a huge fun-gating tumor erlsfng (tom the 
posterior wall and lesser curvature and almost fi ll i ng the 
resected portion of stomach. Its outlines are, bowevti 
dearly demarcated 


carcinomata into three gross types and into 
four grades of malignancy is an inexact c lass! 
ft cation but when taken with certain pre 


* 
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3 Case 1 (S P 13185) Low poser photomicro¬ 
graph The cdb are well differentiated glandular cohesive 
and do not Invade beyond the snbraucosa. There b a 
moderate cell alar Infiltration 
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Ilf 4 Cj*« (S P 40-15?' KoTEtfmnjnm thowntf 
t « »n nl» tiJUnf <k?tct <j tfi* «ntnnn Tbe «ith»e» »re 
irj imruUr wdjnitmr tn ulcoilrd tumn llodeme 
cunrtnclwa h*» produced iowe of lie ucm 

operative and operative findings these patho¬ 
logical criteria ma\ be helpful to the Burgeon 
in determining the operability and the opera 
tive procedure and to both tbe surgeon and 
pathologist in estimating the prognosis Only 
when tbe lurgeon and pathologist collaborate 
in the stud\ and become familiar with the 
material as it accumulate* will It aid them 
The writer* would urge that these cases be 
studied clinically and pathologically by a 
combined group of physician surgeon roent 
genologiat and pathologist in an effort to 
make tbe diagnosis at the earliest possible 
stage of the disease Such a combined dime 
would rapidly repay the time and effort put 
into it bv the durable satisfaction of tbe vm 
proved results and by the Inarming number 
of patients that will be referred or who volun¬ 
tarily come to such a dime, the reputation of 
which will rapidly spread. In such a dime 
both benign and malignant lesions of the 
stomach should be itudied by the group and 
all follow up visits be seen It is the return 
visit* of patients banging with them their 


results good or bed whatever the therapy 
applied that make the members of the team 
speak tbe same language and agree upon 
definite therapeutic policies 

For such a combined gastroduodenal clinic 
the authors feel that a modification of the plan 
first suggested by Scott would be highly 
advantageous This embodte* a clinical dassf 
fication of gastric ulcers whereby the possibly 
malignant cases arc definitely segregated and 
given tbe closest of attention This classifies 
twn contains four group* as follows 

I — Ulcer suspect 

II— Ulcer verified 

III— Ulcer verified carcinoma suspoct. 

I\ —Ulcer verified carcinoma verified 

Group i indudes a large number of cases 

whose clinical story suggests ulcer but In 
which there is no confirmatory evidence In 
a large majority of these the symptoms do not 
permit the localization of tbc lesion hence 
they must of necessity be classed loosely as 
pxptic ulcers Many no doubt are doc to 
the ulcer mimicking symptoms of other upper 
abdominal pathology Hence as Moynihan 
has pointed out it is far better to base any 
critical study of gastric ulcer on coses in which 
the diagnosis has been proved by operation or 
\ ray This group is therefore of use p»ri 
manly in differential diagnosis and their 
treatment ihould be limited to palliative 
measures 

Group 11 contains only those cases In which 
the dimes! Impression of gostnc ulcer has 
been confirmed by roentgenological itudies 
Upon these patient* conservative treatment 
is concentrated ambulatory If possible hos¬ 
pitalization if necessary They are to be 
watched closely for definite rigni of improve 
ment or exacerbation Those which respond 
favorably to conservative treatment are 
maintained in thi* group although they should 
be observed closely for indications of a recur 
rcnee through the medium of the follow up 
dime This observation cannot be overem 
phamed for it Is not at all unusual for an 
ulcerating carcinoma to show signs of 
provrment after hospitalisation and methea 
tion If symptoms are not markedly abated 
or If they ld crease the patient must then be 
passed on to group three 
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FTg •; Case t (S P 49455 ) Pttotograph o < jro* «p<d 
men TTJi »hrrw» a huge ulcer* tin* tumoT Kirrounding aod 
comtneting the antrum and pylorus The growth Has not 
extended beyond the pylorus and the proximal bonier b 
well marked 

In group m ulcer is verified cancer is 
suspected Further treatment vanes with the 
physician or surgeon but this is the stage at 
which exploration is of most value and resec 
tlon should be done if there is to be the hope 
of removing the early cancerous lesion before 
it has disseminated No doubt many benign 
ulcers are resected in this stage but in view of 
the low operative mortality attending gastric 
resection for benign ulcer and the possibilities 
for removal of a potential cancer one can 
hardl} doubt the efficacy of the procedure 

When the lesion has been proved carcinoma 
tous beyond reasonable doubt, the patient 
passes into group IV This differentiation can 
in rare cases be made by the roentgenologist 
who notes a rapid increase m the size of the 
lesion with an appreciable filling defect More 
frcqucntlj the operator who explores finds 
evidence of infiltration and invasion some 
times with lymph node involvement which 
bespeaks the presence of malignancy But 
most often it is not until the lesion Is examined 
beneath the microscope that the cancerous 
nature is recognized and the justification par 
excellence for resection is established 

Wc have discussed the difficulties of earl) 
diagnosis for carcinoma of the stomach in 



general The delay in diagnosis in the fungat 
ing type Is not so senous as in the other types 
Both the fungating and ulcerating types com 
ing to resection are diagnosed by ra> study 
In well over 90 per cent But there are two 
groups of cases that are most difficult to diag 
nose m the early stage One is the infiltrating 
type of carcinoma, appearing in the patient 
with no past history of digestive disturbances 
with the first symptoms those of constitu 
tional disorder—loss of energy appetite, and 
weight and fatigability or with epigastric 
discomfort but with negative banum \ ray 
studies This insidious lesion almost always 
remains confined to the gastnc wall inter 
fenng so little with normal gastnc function 
that when constitutional symptoms first arise 
the stomach is rarel> suspected as the source 
of trouble 

The second difficult group is composed of 
patients giving a previous hlstorj and \ ray 
diagnosis of gastnc ulcer but with insidious 
symptoms of a change m the character of the 
eplgastnc pain and a failure of diet to control 
it or in the appearance of the constitutional 
disturbances shown b> slight loss of energj 



» cro*tneti*< uitrt] defect Sou the wnooth outline t2 
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Factor 4, mdirttina a tumor 4 tbc mfflcmmf typo 
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ccif normal macnaa In knair rtfht hand ccmrr from winch 
i iw crib art annst iltrta fa ,brinj pcodaced TW 
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rprcune* ahtnrm* extensive mn aai of tie ttofnaeh w*E 
try moot The n*cn« ha* been cum erted into a nefcd tnt* 
and tha ■crUrr a pebbled and ftarrakr bat not uVmted 

appetite and weight Again this cardnami 
U of the infiltrating type and of a highly 
malignant IV grade If the dlntcun wait* 
until the \ ray studies are tmdoabtedlv pcul 
tive for carcinoma the growth will in «D 
probability have extended beyond the con¬ 
fine* of the stomach. 

The criteria of Lahej and Jordon (17/ fc r 
the limit* of conservative treatment in tbe*e 
case* are well worth noting That require 
that within a penod of 3 week* tyjnptom* 
be complete!} rehevtd that the lesion bt 
repeated S ra\ atud\ muit show definite 
decrease in line and that blood disappear 
from frees and gastric content*- Macs ha* 
well summarised this important therapeutic 
problem 

" Tbc ocJt aaft plan t* to regard at cancer an> I» 
digestion, with or without *} raptonu, which •PP®™ 
after middle Life in a pcerkwriy *efl peraoc toret^Jy 
u cancer any acute dfjeatire datnrbince*, 1° tin* 
period, which arc npenmpoKd upon dntndc Algrt- 
tlve dutorbanct* and which do not reapood to r°°~ 
tme measures to regard a* cancer or UfWy ws *~ 
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picjoui of It vague general symptoms of fatigue 
mnltlte, mental indifference, insomnia etc., even 
though associated gastric disturbances are lacking 
to continue to regard as cancer any one of these 
rllninl syndromes until It is proved beyond the 
shadow of a doubt not to be cancer and to resort 
without delay to exploratory laparotomy If the 
diagnosis cannot be made otherwise. In malignant 
disease the certainty' of diagnosis Is frequently also 
the certainty of death 

Again as Arthur Curtis remarks 

It Is better to have a less accurate diagnosis and 
a more favorable prognosis 

Certain it is that only by operating on these 
infiltrating types of cancer before the tumor 
cells have passed beyond the stomach walls, 
will the victim be saved The earlier the 
surgical attack the better the prognosis 

In conclusion it is to be emphasized that 
only by becoming familiar with the life his¬ 
tory of the different types of growth and 
grades of malignancy m carcinoma of the 
stomach can we amve at an estimate of the 
relative operability and prognosis m this 
dreadful disease 
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CANCER OF THE COLON 
Korn ox Its SuaaicAL TRiATmurr' 
ntCD U RAVKIV UD r\CS Lruvrro-s Ki>mt.k.\ 


W ITH the exception of the small 
group of cases which present them 
sdves with acute intestinal ob¬ 
struction cancer* of the large bowel may be 
relegated in ao far a* their surgical treat 
ment is concerned into the category of chronic 
ailment* This i» of not in considerable signifi 
cancc in that It allow a time to institute pre¬ 
liminary measure* aimed at increasing aafety 
factors In the extirpation of these organic Ie 
uons Obstruction unquestionably is present 
In the vast majority of case* of carcinoma of 
the large bowd at some time during their 
existence varying in degree from the chronic 
variety to acute stmosu 

Burgess of Manchester reviewed a large 
serves of cases of acute intestinal obstruction 
and noted that one-third of all cases resulted 
from acute stenosis of the large bowd His 
btatutic* showed moreover that If one ex 
duded hernia* and intussusception and lo¬ 
calised the lesion to the colon there were rune 
chances in ten that it was a cancer Further 
more this type of obstruction almo*t in van 
nbh occurred In the left colon TTie reason 
for the difference in occurrence of obstruction 
m tbc right and left halves of the colon U not 
only the type of fircal content and anatomical 
construction of the bowel wall but also the 
pathological variety of growth encountered 
The sarrbous carcinomata of the left colon 
have a tendency to enarcle tbc bond lumen 
The cancer* on the right side usually are flat 
ulcerating do not enarde the bowd are 
larger In caliber and more das tic and the 
fecal content i* liquid 
In a not inconsiderable experience I have 
only twice operated upon acute intestinal ob¬ 
struction due to cancer of tbc right colon and 
in both instances tbc growth was situated at 
the Qeociecal valve rather than at the juncturg 
of the cxaim with the ascending colon which 
is the common location. 

As a rule, obstruction Ls slow and progres¬ 
sive and for that reason a chronic undermm 


ingof the individual s resistance a progressive 
dehydration and desiccation and Intoxication 
take place because tbc cancer of the colon 
has been present for a period of near!) a year 
before the individual seeks advice To com¬ 
bat such a situation the institution of pre 
Ii mi nary rehabilitory measures, as wdl as 
decompression of the bowel are most advan 
tageous Consequently one may divide the 
phases of the surgical offensive against cancer 
of the colon Into one of preliminary prepare 
tfon operative and convalescent periods Of 
these three phases the find la by no means the 
least important in its Influence upon hospital 
mortality and operability To Increase the 
individual s resistance and to decompress tbc 
colon itsdf Is the aim of this preliminary pre¬ 
paratory period One might epitomize the 
steps in this sequence by saying that decora 
prcsdon hydration vaccination and rehabili¬ 
tation constitute preliminary preparation 
We have found It advantageous to attempt 
to decompress chronically obstructed colons 
by the employment of mDd purgation and 
bowel irrigation over a period of from 3 to 6 
day* In the \oxt majority of Instances even 
when the obstruction is of the subacute vari¬ 
ety one will be rewarded with finding a clean 
flat colon at operation I take It that it is per 
fectly understood that no attempt to decoro 
press an icutdy obstructed colon by other 
than surgical methods 13 ever attempted To 
do so fs foify and from the patient * stand 
point fatal Chronic colonic obstruction mar 
be wdl borne for a considerable period how¬ 
ever and repeated efforts to relieve the bowel 
of its content are wdl worth white persisting 
In for a time The worm irrigations of normal 
saline not onl\ nd the bowd of its content but 
secondarily they reduce the infection around 
the growth which is an Important arenm 
stance 

Obstruction and ulceration as Herrmnn has 
pointed out increase enormously tbc per 
mentality of tbc bowd wall snd consequently 
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extravasation of infective organisms into the 
pen colonic tissues takes place This is the 
process from which lethal pcntomtis most 
often develops The graded operations which 
permit sidetracking of the growth or imga 
tion of the bowel likewise assist m reducing 
this infection during the interval between 
stages 

While decompression is taking place, hydra 
•tion is accomplished by blood transfusions and 
the ingestion of large quantities of fluids 
particularly fruit juices Within the past year 
I have routinely employed blood transfusions 
in all cases of cancer of the colon and rectum 
before operation and I believe that it is de¬ 
cidedly advantageous X have not been go\ 
emed by the haemoglobin index in this matter 
but have felt it decidedly helpful even when 
the general condition of the individual seemed 
fairly satisfactory A high caloric diet low in 
residue is likewise employed 
The routine use of an mtrapentoneal vac 
ane of streptococci and colon bacilli was be¬ 
gun by Bargen and me in 1927 and has been 
continued advantageously up to the present 
time Theoretically this measure should in 
crease the resistance of the individual to in 
fective organisms which are so uniformly pres¬ 
ent in the pcncolomc tissues and about the 
growth itself We reported a senes of cases in 
which there was a large difference in the mor 
tahty rate between the group of 60 cases of 
carcinoma of the colon, vaccinated before op¬ 
eration and a control group of unvacanated 
patients operated upon by the same surgeons 
Subsequently in 1931 we reported 222 cases 
of carcinoma of the colon and rectum, in 
which the patients were vacanatcd and oper 
ated upon between January 1 and October 1 
1929 and 58 cases in which operation was 
done during the course of these months under 
similar conditions but without vaccination 
In the large group 11 deaths occurred from 
pcntomtis while in the small group 13 deaths 
occurred from pcntomtis—a mortality of 4 9 
per cent versus 224 per cent I do not believe 
that vaccination accounts for the entire 1m 
provement in the hospital death rate That 
it had a favorable influence seems to me to be 
obvious but to abandon ail other preliminary 
measures, as well os careful operative selection 


of cases m favor of its use would, I think be 
foolhardy However as a step in the sequence 
of events aimed at increasing the individual's 
resistance to infection I feel that it has proved 
of distinct value Certainly there are no dis 
advantages to its employment 

SELECTION OF CASES 

The selection of cases for operation involves 
the exercise of mature surgical judgment if 
one is to extend the horizon of operability and 
extirpate colonic cancers with a reasonable 
hospital death rate and the hope of satisfac 
tory ultimate results While operability must 
be a flexible term with distinct shadings m 
different hands there are three general pnn 
tuples which I believe are fundamental in the 
acceptance or rejection of a given case for 
radical operation namely first, hepatic me¬ 
tastasis second excessive local fixation to the 
abdominal panetes or adjacent viscera, and 
third, the general resistance of the host as 
evaluated m terms of resistance to formidable 
operative procedures In the first of these 
factors—hepatic metastasis—there is no ques¬ 
tion of rejection for radical operations vet m a 
small group of cases in which the local growth 
is readily removed by some type of operation 
without too high a mortality, I believe the re 
section is justiflable because of the painless¬ 
ness of death from liver metastasis in contra 
distinction to the unhappy demise from a 
fixed ulcerating painful cancer That this 
group is extremely small, cannot be denied, 
but occasionally I have felt it worth while to 
remove an obstructing cancer which is freely 
mobile but inoperable in reality because of 
liver metastasis, in the belief that the penod of 
life thus given the individual is made more 
worth while 

Fixation to adjacent viscera or the abdomi 
nal wall may, under drainage procedures 
loosen sufficiently in some cases to allow a sec 
ondary resection at a later time One should 
remember that fixation usually comes from 
inflammation rather than from malignant ex 
tension With this in mind a growth con 
sidered as border line or ino;perable at the 
exploration, may eventually become suffi 
aently mobile after the recession of the in 
flammatory process to allow removal 
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Again there is a group of case* in winch 
local fixation to adjacent viscera such as the 
bladder or uterus demands multiple resec 
tfcms such as complete hysterectomy or par 
t i*l cystectomy m addition to resec Iran of the 
colon I have operated In a number of such 
cases without Increasing the mortality but 
with unsatisfactory ultimate results I be 
heve however that such cases may be selected 
with justification under certain circumstances 
and that ft is distinctly worth while to give 
these individuals a period of comfortable ex 
Istence and let them return to their work If It 
may be done without too much operative 
risk. Such procedures should always be con 
sidered as palliative and as involving a high 
operative nsk Indulgence in speculation on 
the percentage of operability in different 
hands, must necessarily be done with consld 
erzbto trepidation because of the many fac 
tors concerned. My own experience has been 
that an operability of one out of two cases is 
about what may be maintained over a period 
of years Occasionally it wifi run as high as 
every two out of three but more frequently 
one finds the fifty per cent range fairly accu 
rate That this should be maintained with an 
operative mortality ranging from 5 to 10 per 
cent leaves the impression that this is a satis¬ 
factory standard in this particular field 

OPERATIVE UAJfTUVUB 

That a graded operative procedure should 
be employed most often m extirpation of 
colonic growths is, I believe the experience of 
most surgeons That there are disadvantages 
to this type of procedure cannot be readily 
denied yet the advantages seem to me dis¬ 
tinctly to outweigh them. Technically choice 
in operations 00 the two halves of the large 
bowel differs because of the type of patholog 
ical processes present, the presence or absence 
of obstruction and local complications such as 
fixation abscess formation and attachment 
to adjacent viscera Nevertheless, because of 
the greater safety of multiple stage procedures 
despite the numerous problems involved as 
well as the Inconvenience of two laparotomies, 
I believe their value it proved In the right 
colon my choice is an Ueooolostomy and ex 
ploratioo at the first stage followed by a sub¬ 


sequent resection of the nght half of the Urge 
bowel If it seems advisable to accomplish the 
resection and anastomosis in one stage I be¬ 
lieve unquestionably that a complementary 
Deostomy proximal to the anastomosis should 
be done. I have many times In operating for 
hyperplastic tuberculosis of the ileocecal coll 
resected the nght colon In one stage and 
occasionally I have attacked carcinomata by 
a single operation but as a rule I believe the 
hazards are too great to undertake it except in 
highly selected case*. 

The Qeocolostamy which Is done at the pre 
li m l n a r y stage of the multiple maneuver plan 
accomplishes a drainage which in turn permits 
recession of the inflammatory process around 
the growth and also Is of great advantage m 
the patient s rehabilitation Increasing his 
resistance against another formidable extirpa 
tive act ana simplifying at the same time the 
secondary procedure In performing the Heo- 
colostomy I would emphasize the desirability 
of making the anastomosis end-to-sidebetween 
the terminal ileum and the transverse colon 
Mr own choice is to do this over a damp 
which I have designed making an aseptic type 
of juncture. This aseptic end to-side anas¬ 
tomosis over the damp is simple of accom¬ 
plishment, and I think possesses definite 
advantages. The instrument is not bungle 
aome The procedure may easily be done by 
anyone and in an experience of 100 consecu¬ 
tive cases which indude in addition to our 60, 
those cases reported by other surgeons, there 
has not been a single postoperative haanor 
rhagt This is an objection frequently offered 
against anastomosis done over crushing 
damp* In my own series there has been no 
instance of obstruction at the site of anasto¬ 
moses nor has there been any leakage at the 
auture line although two patients died and 
autopsy revealed evidences of peritonitis to 
one. In this case there waj no leakage and It 
was the condusion that the peritonitis came 
from the large infected growth. 

In my series of 61 lleocnloatomies there 
were four operative deaths, a percentage of 
64. While I do not believe that the aseptic 
type of anastomosis is of paramount fmpor 
tance there Is little question that the deaner 
the anastomosis, the leas likelihood of sobse- 
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quent contamination and consequently if one 
may do this anastomosis with the ease and 
comfort with which an open anastomosis may 
be accomplished and without complications 
of obstruction and hremorrhage, the advan 
tages are definite Like vaccination I con 
sidcr the aseptic type of anastomosis as but 
one of a sequence of events aimed at successful 
surgical attack on tight colonic cancers. Of 
the utmost importance I think, however is the 
manufacture of an end to-side opening be tween 
the ter min al ileum and the transverse colon to 
bj pass the f steal current, thereby reducing 
the local infection Intoxication, and dehydra 
tion, and the promoting with other measures, 
of rehabilitation 

The second stage of this maneuver is carried 
oat at a later date with from 2 to 6 weeks 
intervening as a rule This Is easily done with 
exploration having been made at the first 
operation and the resection being the mam 
matter in hand At this time one mobilizes 
the right colon ligates its blood supply 
divides it between damps with & cautery 
turns m the end of the bowel and peritoneal 
izes the raw surfaces quickly It is best to 
drain the retroperitoneal pocket left because 
of the tendency of serum to collect in this 
space and the likelihood of it becoming in 
fected and forming an abscess 

When the growth is situated beyond the 
middle of the transverse colon down to as far 
aa the juncture of the middle and lower thirds 
of the sigmoid the choice of operation in my 
hands has been an obstructive type of resec 
tion when a chrome or subacute obstruction 
has been eliminated by pre-operative precau 
tion Let me emphasize the desirability of 
complete p re-operative decompression of the 
bowel before this type of maneuver is cm 
ployed This obstructive resection however 
utilizes all the satisfactory fundamental 
principles of the exteriorization operations 
and avoids most of their disadvantages In 
mobile segments of the large bowel it has 
proved most satisfactory in my hands. By 
mobilizing the bowel accurately ligating the 
blood supplv m the mesentery and removing 
the lymphatics and gland bearing tissues m the 
immediate vjdalty of the growth one may m 
this manner perform just os radical 0 resection 


4i3 

as may be earned out by any type of pro¬ 
cedure The three bladed damp is left on the 
ends of the bowel, and the toilet of the pen 
toneum completed, leaving the colon com 

E letdv obstructed for a penod of 48 to 60 
ours At the end of this penod the proximal 
blade is released. If gas has formal m the 
colon it blows open the colostomy, otherwise 
it may be necessary to pick it open with tissue 
forceps 

The subsequent steps of the operation are 
completed exactly as m the Mikulicz proce¬ 
dure. We have found these wounds singularly 
free from infection and with a tendency to 
close spontaneously at the end of about 2 
months if enough spur has been removed be 
tween the two stomas, and the mucous mem 
brane has not been left attached to the skin 
There is a distinct advantage in employing 
the Mikulicz operation occasionally, but I feel 
certain that its limitations are much greater 
than are usually conceded by most surgeons 
It is impractical in cases of adherent growths 
associated with infection of the bowel wall 
and adjacent tissues and large growths asso¬ 
ciated with infection or obstruction, and for 
growths m a sigmoid with a short mesentery 
or in obese patients My own application of 
it is m thin elderly individuals without ob¬ 
struction possessing a carcinoma in a mobile 
segment of the large bowel and yet physically 
unable to stand any extensive operative act 
Usually this type of case can be best explored 
under local anaesthesia, the bowel brought out 
on the abdominal wall and the wound closed 
loosely around it I think that it Is never 
desirable to bgate the blood supply of the 
segment of the bowel to be sacrificed in order 
to make it mobile enough to perform an 
extenonzation operation Under these or 
cu m sta n ces the growth and the loop of bowel 
in which it is situated early become black and 
foul-smelling and infection quickly takes place 
not only in the abdominal wound but occa 
sionaily reaches into the peritoneum causing 
peritonitis 

Where neither an obstructive resection or 
some type of resection and anastomosis can be 
done because the bowel is insufficiently de 
compressed it is desirable to perform either 
a cecostomj or a colostomy as a drainage 
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measure. Subsequent resection of the colon 
may then be carried out either as, fint, a re¬ 
section and anastomosis or second, as an 
obstructive resection Grawtomy as a drain 
age type of maneuver preliminary to subse 
quent resection of the left colon or rectum is a 
most desirable procedure. If one uses a large 
Pezzer catheter and Introduce* it into the 
caxum alter Hendon s method, one 11 able to 
decompress the bowel sufficiently In a period 
of from a few dayi to a few week*. It has the 
distinct advantage of placing the artlfiaaJ 
stoma away from the wound through which 
the second stage U performed 
Whipple very aptly aummanxes the advan 
tage* of carcostomy as a preliminary measure 
as follows (i) it make* possible proper 
demising of the colon before resection (a) it 
permit* the part anastomosed to be at rest 
until the penod of hbroplasia 1* complete 

(3) It increase* the comfort of the patient b> 
reducing the pain of ineffectual penstalsu 

(4) It obviate* the temptation and necessity 
in some cates of giving enema* and irrigations 
in the critical period of repair (5) in case* of 
partial or complete obstruction of the colon 
and rectum it has long been recognized a* 
essential and if it wort* *0 well for patient* 
who are ao desperately sick, it is even more 
efficacious in the case without obstruction 

I have not fdt inclined for a long time to 
attempt a primary resection and anastomosis 
in the left colon with or without ccmplemen 
tary decompresaion While I feel certain that 
man} times this mi) be safely done I believe 
the attendant danger* of pnmary anastomosis 
are too high to employ ft in anything like a 
routine manner The blood supply of the 
colon is constant but scanty a* compared with 
that of the stomach and small boweL Infer 


tfon is tlwayi present to retard rapid healing 
as has been shown by numerous Investigston 
who have measured the rate of healing of 
various tissues 

There is danger of necrosis at the danger 
line of leakage The question of secondary re 
seed00 of the left colon then resolve* Itsdf in 
deciding whether or not to resect and anasto¬ 
mose or to do an obstructive resection at the 
second stage. My own experience In doing an 
obstructive type of resection a{ the second 
stage has been a satisfactory one and I have 
found small additional nsk In closing the two 
stomas subsequently over the doeng of a 
angle one. 

These graded procedures both in the right 
and left halves of the colon, may be under 
taken as a general rule, with a hospital mortal¬ 
ity rate ranging from c to 10 per cent without 
sacrificing the operability ratio which should 
rarely be lower than one oat of two or which 
occasional!} may run as high as two oat of 
three case*. That the prognosis Is favorable, 
is easily demonstrated, yet there Is ample 
opportunity for improvement if one may r re 
ceive these cases at an earlier penod in their 
development 

I beneve that it is undeniably true that more 
patients with carcinoma of the bowel and 
rectum are appearing at an earlier stage yet 
tbe average of ten months or more of symp¬ 
tom* prior to examination leaves much to be 
desired Roentgeoographic efficiency In the 
diagnosis of organic lesions of tbe large bowd 
has been markedly forwarded in the last dec 
ode Improvements in technique have fd 
lowed the diagnostic pace and a better 
understanding of pre-operative and post 
operative management has reduced the mor 
tality curve* 



PHEHISTER ASEPTIC NECROSIS OF HEAD OF FEMUR 41S 


FRACTURES OF NECK OF FEMUR, DISLOCATIONS OF HIP, AND 
OBSCURE VASCULAR DISTURBANCES PRODUCING 
ASEPTIC NECROSIS OF HEAD OF FEMUR 
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T HE structure of the hip is such that cer 
tnin types of injury are particularly apt 
to damige blood vessels to the head or 
head and neck of the femur Because of in 
adequacy of collateral circulation this may 
result in aseptic necrosis of the bone and artic 
ulax cartilage supplied by the damaged vessels 
which is an important factor in the causation 
of non union of fractures of the neck and flat 
tening and other deformities of the head, with 
their poor functional results Santos re 
ported earlier studies on the subject in this 
clime and the present report deals with a con 
tinuation of that work Interference with the 
blood supply of the head of obscure origin also 
results in similar necrosis and breaking down 
of head especially during childhood Aseptic 
necrosis is responsible for deformities and poor 
functional results in fractures of other bones 
bordering on other joints, as of the carpal 
navicular and the body of the astragalus, as 
previously reported (18) 

The head and mesial three fifths of the neck 
of the femur he within the cavity of the hip 
joint The round ligament connects head with 
acetabulum The intra articular portion of the 
neck is covered by a capsule which during the 
major period of longitudinal growth functions 
aa periosteum but which m adult life is almost 
completely devoid of osteogenic properties 
The head and neck considered as a unit may 
receive blood supply from three arteries 
namely the posterior cervical the anterior 
cervical, and the round ligament It is gen 
erally agreed that the blood supply of the neck 
is derived from the cervical arteries, largely 
the posterior cervical, but when the blood ves¬ 
sels of the head are considered, there is much 
disagreement as to the relative importance of 
those coming b} way of the round ligament 
the capsule of the neck, and the interior of the 
neck also as to the extent and location of 
anastomosing and end arteries during both 


the periods of gro wt h and adult life. In fact 
the anatomical, pathological and animal ex 
penmental evidence which has accumulated 
since Sir Astlej Cooper, in 1820, first called 
attention to the subject, would indicate that 
there is a good deal of variation m these ves¬ 
sels with the individual 

In the newborn, studies of the injected ves¬ 
sels with roentgenograms or after clearing by 
the Spalteholtx method, show round ligament 
and capsular arteries sending branches mto 
the cartflagmous capital epiphysis After the 
appearance of the center of ossification there 
is a difference of opinion as to the extent to 
which each of these arteries penetrates it 
Langer and Lexer from injection experiments, 
thought that they demonstrated artenes 
from the round ligament which were of impor 
tance for its blood supply during the period of 
growth They also found injected vessels 
within the head coming from the superior and 
inferior neck artenes of the capsule, and from 
arteries within the neck which penetrate the 
cartilage plate to reach the center of ossifies 
tion Nussbaum (15), m similar studies, found 
few or no injected vessels of the head coming 
from the round ligament, and none penetrat 
mg the cartilage plate from the neck. He 
thought that the vessels of approximately two- 
thirds of the head came from the supenor 
neck artery and of the remaining third from 
the infenor neck artery 
As to anastomoses and end artenes during 
the penod of growth Langer considered tha t 
both metaphysis and epiphysis contain end 
artenes but that there are also anastomoses 
between the primary artenes of each region 
Nussbaum (16) from studies of injection 
specimens has recently claimed that the 
metaphysis contains end artenes but that 
none are present in the epiphysis Reports of 
the results of animal experiments are conflict 
mg Division of the round ligament in young 
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anfmals in some instances has produced nec 
rosi* of bone adjacent to the fovea but not in 
others Bonn and Stewart found little or no 
necrosis after division of round ligament and 
no subsequent flattening of the head Nuss- 
baum reported necrosis and flattening of the 
bone of the head and thickening of the artica 
lar cartilage Zemansky and Lippmann found 
slight necrosis in each of 7 rabbits, 1 of which 
showed flattening of the head after 35 days. 

Experimental bland embolism as reported 
by Uollenberg and localisation of pathogenic 
bacteria, which presumably often results from 
embolism, are rarely observed in the epiphyses 
bat are seen in the metaphyses This speaks 
against the existence of end arteries in the 
epiphyses and for their occurrence in the 
metaphyses Metaphyseal foa only were ob¬ 
served b> Lexer after injections of staphylo¬ 
cocci, and b> Schulze after injections of tu 
berdc bacilli 

Stewart found that cutting both round liga 
ment and vessels of the capsule of the neck in 
young a m m ala results in necrosis of the bone 
of the capital epiphysis more frequently and 
more extensively than division of round liga 
ment alone but even then m both dog and 
rabbit it often fails to follow In such cases 
there must be anastomoses between the inter 
nal vessels of the neck and the epiphyseal ves¬ 
sels These may penetrate the epqihyseal car 
til age plate, as claimed by Lexer and Schulze 
or pass about its periphery 

In adults there are definite anastomoses be¬ 
tween the vessels of the interior of the neck 
and head Consequently the head is less de¬ 
pendent upon the vessels coming by way of 
the neck capsule Capsular vessels are pres¬ 
ent el though m some cases they are small and 
of little service in nourishing the head as 
shown by death of head in fracture of neck, 
even though much of the capsule is untom 
(Scfamnri) 

As to vessels entering the head by way of 
the round ligament daring adult life, It is now 
established that they are present in the mi 
Jonty of cases but that then: size varies greatly 
Chandler and Kreuscher recently studied 114 
round ligaments from cadaver* of persons 
ranging In age from *5 to 75 years Arteries 
were found m all of them Fifty lig am ents 


showed vessels with lumina ranging from .04 
to 1 05 m ill imeters in diameter Microscopic 
section b of the fovea were made in some cases 
and the vessels were seen to enter the bane 
They were of sufficient size to be of impor 
tance in supplying blood to the head. In the 
remaining ligaments the arteries ranged down 
ward in size to pre-capillaries and in many 
cases were too small to nave played an appre¬ 
ciable rdle in supplying blood to the head. 

The existence of end artenes In the bones of 
adults has been generally denied by those 
studying the subject purely from an anatomi 
cal standpoint Necrosis and collapse of the 
head of the femur following dislocation of the 
hip in adult* as reported by Chandler and 
Kreuscher and by Stewart, and in this article 
proves the existence of end artenes in that 
region Axhausen (3) also found Infarcted 
areas in the tibia and femur of an adult as a 
result of \-*»oiLar blockage. 

Taming from these anatomical and experi¬ 
mental data to study certain in Junes and dis 
eases of the hip m man we discover important 
facts about the blood supply of the femoral 
head and the results of its mfnrj which could 
scarcely be elidted in any other way since ex 
penments happen in nature that cannot well 
oe duplicated in experimental animals They 
will be considered under the head of frac 
tures dislocation*, slipped epiphysis, injuries 
to vessels alone, and disturbances of vessels 
of unknown cause. 

TEACTURX6 

The fractures causing necrosis may be of 
the intracapsular or extracapsulor portions of 
the neck or of the greater trochanter The 
last two are extremely rare. 

Iniracapttdar fradttrt erf Ik* neck cf tkc ft 
near In this Injury the blood supply of the 
head may be maintained through ve ssel s en 
tering by way of the round ligament or untom 
portions of the capsule or by both It may 
also be either partly or completely destroyed 
in case the vessels com mg by way of the neck 
are completely severed and those of the round 
ligament are too small to maintain the dreu- 
lation In that case a part or all of the head of 

the femur becomes necrotic In the case of 
either survival or death of the head, the frac 
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turo may unite or remain ununited, Conse¬ 
quently the result will he one of four conch 
turns (1) survival of head with bony union, 
(2) survival of head with non union, (5) nec 
roaiB of head, partial or complete, with bony 
union, (4) necrosis of head, partial or com 
plete, with non union 

It is generally recognised that it is possible 
to determine m 2 to 4 months by dim cal and 
roentgenological examination whether or not 
bony union has occurred. However, an 1m 
port ant fact not generally recognized is that it 
is also possible to determine from roentgeno¬ 
grams in 2 to 5 months In the great majority of 
cases especially of non union whether head 
has remained alive or has undergone partial or 
complete necrosis This information has been 
derived by correlation of roentgenological 
studies of fractured hips with roentgenological 
and pathological studies of heads obtained at 
operation or entire upper ends of femurs ob¬ 
tained at autopsy on these cases. Seventeen 
specimens of fractures from 15 days to 4K 
years after injury have been studied in this 
way They were obtained at operation in 14 
cases and at autopsy in 3 Pathological ex 
animation showed survival of the head m 3 
cases and partial or complete necrosis of it in 
14 The roentgen diagnosis is possible because 
recognizable differences m density develop 
between the dead and Irving portions, and 
there h slow creeping replacement 0/ the dead 
bone by spongy living bone of low density 
Since these diagnostic methods have been 
used, 49 cases have been studied in which suffi 
aent tune had el a p sed to make it possible to 
say from roentgenograms, and in 17 of the 
cases from pathological examination whether 
the head was alive or necrotic, and whether 
there was union or non union The results 
were as follows survival of the head—17 cases, 
with union in 8 cases and non union m 9, 
necrosis partial or complete of the head—32 
cases, with union in 4 and non union In 28 
Thus, there was bony union In 25 per cent of 
all cases. The bead survived in one third of 
the cases and there was bony union in appron 
mntcly half of these. In two-thirds of the 
cases the head underwent partial or complete 
necrosis, and there was Iwny union in only 
one seventh of these. This shows the great 


importance of necrosis in the proximal frag 
ment as a cause of non union of mtracapsular 
fractures of the neck of the femur However 
the senes most probably gives an exaggerated 
picture of the frequency with which necrosis 
of the head of the femur occurs, since it does 
not represent a senes of fresh cases, most of 
them were studied long after the hip free 
tured because of a bad result, and when non 
union was found to exist. 

INTEA CAPSULAE FRACTUEE OF THE NECK WITH 

SURVIVAL OF THE HEAD AND BONY UNION 

Knowledge of the subject has been denv ed 
largely from long term roentgenological studies 
and pathological studies of recent cases, only 
1 late case No 12 of Santos, having been 
studied pathologically 

The fracture is in the mesial portion of the 
neck In the great majonty of cases of lntra 
capsular fractures of the neck, regardless of 
whether the head remains ahv e or the fracture 
unites the periosteum or capsule of the neck is 
tom m only a part of its extent (Schmorl), 
the posterior portion being especially apt to re 
mam intact The blood supply of the head is 
preserved by the vessels of the round ligament 
or/and of the untom portion of capsule. It is 
difficult to say which of the two is the more 
important Three fractures of the neck with 
survival of the head, m this senes, were stud 
jed at autopsy 15 to 24 days after injury, and 
all were found to have a portion of the capsule 
untom Transverse sections of the untorn 
capsule in 2 cases showed vessels that were 
large enough to play a considerable r 61 e in the 
blood supply of the head. Figare 1, Case 1, 
gives some idea of the extent of untom capsule 
that may be present It shows an mtracapsU 
lar fracture of the neck m an 80 y ear old man 
who died 3 days after injury In the antenor 
view the fracture and intact round ligament 
and m the posterior view the untom portion of 
capsule are shown While it was too early to 
determine whether the head was dead or alive, 
microscopic examination of the untom cap¬ 
sule showed the presence of blood vessels of 
considerable sue. 

The sequence of pathology when the head 
remains alive and union takes place is as fol 
lows The apposition and fixation of fragments 
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is usually satisfactory as otherwise non union 
u the rranlt Union occur* mo*t often when 
the fracture fa impacted Necrosis of cortex of 
both fragment ends for a short distance back 
from the fracture is to be expected as it fa a 
regular occurrence in fractures of Other loc* 
lions, as shown by Comfl and Coudray It 
was observed in Cases a and 5 of this series in 
which the time elapsed was sufficient for dis¬ 
appearance of the dead bone arils but Inxaffi 
aent for erosion of the end of the distal frag 
ment In some cases bony union occurs with 
preservation of neck fragments, especially 
when there Is impaction The callus lormi 
almost entirely within the neck the perios¬ 
teum showing practically no osteogenic ac 
tmty The callus owahes and practically no 
deformity Is left except that which results 
from angulation of fragments This and the 
increased deosity at the fracture hne make it 
possible to locate the seat of the fracture fn 
roentgenograms in some cases year* alter 
healing ha* occurred Atrophy of disuse de 
velops during the period of lmmobDlxahon 
and healing Thu is evenly distributed being 
os marked in the head as in the distal fragment 
and acetabulum The head never collapses 
and the articular cartilage is not destroyed. 
With resumption ot function after union Is 
complete the bone gradually increases in den 
aty and after several months the density may 
return to normal If the position of the head has 
been much altered new trabecula; wffl be 
formed m it along the new Unet of weight 
bearing Increasing age does not appear to 
lessen the frequency of survival In one case 
there was bony union and survival of head in 
a woman aged 96 years, as shown by a senes 
of roentgenograms during 4 succeeding years 
The \ ray diagnosis of survival of head and 
bony union may be made on the following 
points Thera is uniform reduction of density 
of all of the bones of the hip during the period 
of immobilization and healing the change being 
as marked in bead as in distal fragment of 
femur Density develops along the fracture 
line from callus formation With resumption 
of function the density of the bones gradually 
ami uniformly increases until it v» as heavy as 
before. There is no sign of collapse of the head 
or narrowing of cartilage space of joint. 


Figure 3 is a roentgenogram of the hip of 
Case 14, reported by Santos showing the con¬ 
dition s years after fracture. Tie fraction of 
the hip fa norma] The head fa angulated 
slightly outward and there is an irregular line 
of increased density along the site of the old 
fracture The density fa of the same degree and 
uniformity in the head os in the shaft and the 
shadows of articular corter and cartilage space 
of the joint are intact. 

The pathological changes in the early stages 
of neck erosion are illustrated by Case 1 

A female, aged 7s years, fractured the neck of the 
right femor ij days before death. In addition to tbe 
frsetora of the neck the capsule was torn antertody 
but the posterior portion of cap«Je was in t a ct The 
distal fragment was upwardly displaced and Its enr 
tc\ had gtrogrd Into and eroded cancellous bone of 
the proslmsJ frtrtDcnt This is shown in a mlao- 
acopic section through head and neck (Fig j) 
Microacopic examination showed the bone skre in 
both proximal sod distal fragments except alone the 
fracture line* There su death of cortex of tha 
distal fragment for K to 1 erntraeter back from the 
fracture line Fibrous callus filled the canccUoos 
spaces on both sides of tbe fracture to a depth oi 
!i to 1 centimeter and bony txabecube alonr the 
surface* acre dead fragmented, and In many plica 
ground mto the under!vin* csncetkKisipacaM sbo* n 
in Figure 4 

Erosion of the neck wan wdl under way m 
this case, and there was coosfdcrabfe necrtmi 
of cortex of the distal fragment adjacent to the 
fracture line. Non-union might have been the 
result but delayed union after more erosfon 
of the neck might have occurred. 

In other enses of fracture of the neck with 
survival of the head the neck fragments maj 
be extensively eroded over a period of month* 
as a result of incomplete fixation and friction. 
Callus may then be thrown out and bony 
unton between the heod and stomp of near 
may talepiace giving a satisfactory functional 
result This was true in Cose 12 of Santos 
senes which was confirmed at autopsy 4 )^ 
years after injury 

Cas* 3 This fflostratea sorvlral of tbe head with 
markedly delayed onion and partial erodon of o«* 
fragments A femtio, tged 56 year* fdl on tbe *«t 
tdp and mstained an mtracapautar fracture of tne 
r*ck (Fig sl Treatment was by tbe Whitman *»* 
dijetkm cast method foe 33 days at which 
roentgenogram (FI*. 5 ) showed tbe frajment* ^ 
good poaltMn and regional atrophy as marked In m* 
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head aa In the diatal fragment, Callui formation was 
questionable. Became of cue ant in g chronic polyar 
thn tla the treatment from this time onward was by 
rest in bed. Figure 7,131 day* after Injury *hawsfur 
thex regional atrophy uniformly dht riba ted and up¬ 
ward displacement of the lower fragment with con 
ildrrable erosion of fragment ends. A roentgenogram 
8 Vi month* » fter m jury a ho wed beginning bony union. 
Figure 8 *how» bony union complete 14.K month* 
after Injury and Figure 9 the reconi traded neck and 
the partiailv recomtructed malposed head at the 
end of a yean and 5 months. There ia «me irregu 
larity of articular cortex and cartilage apace at the 
top of the head which u probably the result of the 
degenerative arthntie attributable both to the coexist 
big disease and to the malposition following the 
fracture. Uniform atrophy of disuie 11 still present 

This case emphasizes the necessity for con 
tlnued treatment in the presence of delayed 
union, in the hope bony callus may form late 
even after considerable erosion of the neck. 

Occasionally degenerative arthritis devel 
ops many years after bony union of an rntra 
capsular fracture with apparent survival of 
the head and a good functional result. 

Case 4. Figure 10 shows roentgenograms of the 
hip joint of a female, aged 7 a who 10 yean prevj 
outly *ustalned an intracapsular fracture of the 
femoral neck which wu* treated by the abduction 
cast method for 4 months. There was complete re 
turn of function and freedom from pain for 8}i year* 
She then developed pain on walking which persisted 
and finally led to slight limitation of motion. Fig 
ure 10 left, taken 10 years after injury shows slight 
narrowing of the cartilage space and sclerosis of 
bone along the weight bearing portion of the Joint. 
The symptoms progressed slowly Figure 10 right 
the condition 2 years later Cartilage space ia lost and 
subchondral sclerosis is marked in both head and ace¬ 
tabulum in the weqjht bearing portion. Slight coxa 
valga and Irregularity at the fracture line are ltfil 
e of the 


present as evidence c 


e old, healed fracture 


The reason for the arthritis is not clear 
Keefer and Myers have called attention to 
degenerative arthritis m various joints follow 
ing trauma There exists the possibility that 
in this case the head suffered necrosis and was 
completely transformed without collapse but 
the ver> long period of freedom from symp¬ 
toms following the fracture speaks against it 

INTRACAPSULAR FRACTURE OF TEE NECK WITH 
SURVIVAL OF TEE TOAD FOLLOWED 
NON UNION 

If the head remains alive and the fracture 
fails to unite there is always gradual erosion 


of the neck fragments which continues until 
the proximal portion of the neck is destroyed, 
leaving only the head m the acetabulum In 
some cases a considerable amount of distal 
fragment of neck persists especially in its 
lower portion Figure 11, Case 5, shows the 
marked erosive effect of the more dense infe¬ 
rior cortex of distal fragment on the proximal 
fragment when the hip is not immobilized 
It is a roentgenogram of the upper end of the 
femur excised from a 90 vear old woman who 
sustained a mesial netK fracture (untreated) 
20 days before death from pneumonia. The 
posterior capsule of the neck was untorn and it 
and the round ligament contained blood ves¬ 
sels ample to keep the head alive The lower 
cortex of distal neck fragment which had 
severely eroded head showed extensive nec 
rosis of bone cells 

Atrophy of disuse gradually develops and 
becomes marked It is of equal intensity m 
both head and distal fragments The head re 
tains its form and the cartilage space of the 
joint is preserved 

Case 6 illustrates the gradual erosion of the 
neck and the extreme even reduction In den 
sity which eventually ensues. 

Case 6 A female, aged 53 years, fractured the 
neck of the left femur aa shown In Figure ia A 
Whitman abduction emit waa applied for 76 days at 
the end of which time a roentgenogram (Fig it) 
showed marked regional atrophy uniformly dis¬ 
tributed in both fragment! and queationable callui 
formation. Motion waa then allowed and the patient 
walked on crutchea. Figure 14 «hows the reault n 
months after fracture. Neck fragments are eroded 
and there la extreme regional atrophy which ia 
equally marked In peivl* head and diatal fragment, 
indicating the survival of the head with non union 
of fracture. 

If the non union is successfully treated by 
open operation, the atrophy of disuse gradu 
ally disappears with the resumption of use and 
a good functional result is obtained This is 
illustrated by Case 7 

Case 7 A female aged 45 year* amtained an 
intracapiular fracture of the neck of the femur which 
was treated for 128 days by an abduction cast com 
blned with extenrion. A roentgenogram Figure 15, 
then showed upward displacement and non-union of 
the fracture with marked but uniform regional atro 
ph\ affecting equally both head and distal fragment 
The shadows of the fragment* of the lower portion 
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of the neck oTtrfxp giving i demo appearance, The 
patient *11 then operated on by Dr Donald C. 
Keyes, the fragment* being reduced and fixed by an 
autogenous tibLil graft Figure 16 aberw ■ bony anion 
lo week* Liter but both bead tod dutiL fragment 
are at ID uniform!) atrophied Uao of the limb wu 
then resumed and tbe function gradually returned 
almost to normal, with freedom from pain Figure 
17 taken 13 montha Later shorn* density restored to 
normal and equal in tbe two fragment* with preser 
vation of articular cortex and the DormaJ width of 
cartilage apace 

Bony union was obtained in another pa 
tlent operated on nmllariy 10 month* alter 
fracture 

When there Is non union and a living head 
operation with appropriate approximation and 
fixation of head to shaft offers good chances of 
bony union The Brackett operation or It* 
modification by Magnuson has given *ucce*s- 
ful result* An autogenous bone graft, as cm 
ployed m this case U probably the bcit mate 
rial to use tor fixation although »crna and 
noiU, such u the one devised by Smith 
Pcteraon have also been used with variable 
degrees of success, and arc more easily ap¬ 
plied 

Cases of non union with living head that 
are left untreated for long period* usually 
show marked atrophj and upward displace 
ment of the trochanter After neck erosion 1 * 
complete a cortex usually forms along the 
eroded surfaces and adhesions develop be 
tween these and the capsule which on exam! 
nation at operation or autopsy may be found 
infolded With fibroin fixation there m*\ be 
a gradual Increase in weight bearing power of 
the hip and the patient may be able to do a 
moderate amount of walking without crutch 
or cane With uuge the densltj of the bones 
gradually increase* and new tmbecuhe may 
be laid down in the head a* a result of pres¬ 
sure of distal fragment upon It In an abnormal 
direction. The cartilage space and the shad 
ows of articular cortex are preserved In such 
case*. The late result is flluatrated by Case 
8 

Case S A male, *ged 68 > oar*, coffered * fracture 
of tb* tip is >eara prevtooi to examination bon 
muon with shortening of the limb resulted but h» 
Kid been «bie to do * moderate amount of »iDJng 
without cratch or cane for 10 years with but little 


discomfort A roentgenogram (Fig 18) thosed com¬ 
plete loss of neck with cto*c approximation of bead 
and intertrochanteric region and increased density 
Indicating o*teo*dero»lj along the eroded fracture 
surfaces The density of the bones of the hip wu 
ifightir reduced but was equal In head and sur 
rounding bone Cartilage space of the joint a is of 
normal width. The bony traheoilw of bead and Inter 
trochanteric region were Irregularly arranged as a 
result of stresses acting on the fragments in mx I reac¬ 
tion 

It has been found at operation that a living 
head in case of non-union l* usually free from 
adhesions over It* articular surface This 
probably accounted for the wide range of mo¬ 
bility In a *ucb case* in thi* lerie* in which 
bony union followed a bone pegging operation. 

INTHACAPSULAR FTtACTUKE OT THE NECK WITH 
NECROSIS OF HEAD FOLLOWED BY NON¬ 
UNION 

Neoosi* of a part or all of the head folkras 
fracture of the neck if the blood supply fs too 
extensively cut off by the injury Schmod 
Hesse Nussbanm and Santo* have described 
the pathological changes in several cases 
Fourteen excised heaas nbowing partial or 
complete necrosis have been examined patho¬ 
logically in this series. They were removed 
from a months to a,]A years after the fracture 
occurred and showed not only different 
amount* of necrosis but also different degrees 
of organization of the necrotic portion In 6 
cases the necrosis appeared to have been total 
m 3 cases partial, and in 5 case* the examina 
tion was made so long after injury and the 
transformative changes were so marked that 
it was Impossible to determine whether the 
necrosis had been partial or complete 

In 15 additional cases the diagnori* of nec 
rod* In the femoral head has been made from 
roentgenological examination only based on 
criteria established by the correlation of patho¬ 
logical and roentgenological findings In the 
other group 

If capsule of neck is completely torn there is 
much greater likelihood of necroris than if It 1* 
partially Intact. However complete necrosis 
may occur when much of tbe capsule I* 1°" 
tact, as in Case 8 reported by Santos. Necro¬ 
sis may occur In the presence of impaetkm « 
fragment* a* shown by the *ame case 
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Fig 1 Case 1 Five day* after injury a Anterior 
view Deck fractured and capsule torn b Posterior slew 
capsule un tom 


The early changes which occur in the nec 
rotic area consist of disappearance of the cells 
of both the bone and the marrow If a portion 
of the head remains alive it is likely to be 
near the fovea or m the inferior part where the 
blood supply is denved from round ligament 
or untom capsule Atrophy of disuse gradu 
ally develops In the distal fragment. In ace 
tabulum and In case of partial necrosis in the 
surviving portion of the head The necrotic 
bone does not atrophy but retains its original 



Fig 3 Cose a Section of upper end of femur show-ine 
15 day old intraopsuliir fracture of neck with survival of 
hesd Fibrous callout in fragment rods. Death of cortex 
of drstsl fragment of neck beyood points a and £> 





vLV 

Fig. s Headed IntracapsuUr fracture of neck with sur 
viral of head c years after Injury Equal degree of density 
of bead and shaft. 

density Consequently after 2 to 4 months 
of disuse it casts a heavier shadow in roent 
genograms than the Burrounding atrophied 
living bone The neck fragments are gradually 
eroded The dead bone is gradually invaded 
by connective tissue which replaces the dead 
marrow If the entire head is dead the inva 
sion is by way of the round ligament and un 
tom portions of the capsule in the earlier 
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Tif j (Uf \ 1 rtvh iw p*«Ur (net*re ol menu, mdjeaUDR if* «r\mJ cJ the ke*J 

'’otccqtmt tijon> '-brm mnnit of hmd *ad dc±«>rd >sf 7 Cue j Koeotferx^na iji deyl *ftn Htjtry 
be«o DeUjed Kwon, dr*pt*cen>cut of fn*ti»nsn, *jud Km et»- 

r< 6 Case i I ifty-three day* after receipt of m- Mac of arch Atrophy equal la tb* t»o fn^mccti Stir 

jury Atrtpby »a* equally mailed ns both tba iraj- n\*l of bead and delated tm»o ol fracture 

»tage* later it m&) be bj wa> of adheaion* while »oroe of it haa new bone laid dorm on Its 

If 1 portion of the head remain* alive con nirface and 1 * cmduallj replaced by it through 

nective ti**ue grow* out from its margin and the process of creeping *ub*titutfon Wher 
Invade* tic dead bone ever new bone U laid down new bone marrow 

Behind the zone of invasion come* a xonc of containing both hrmopoietic and fatty ceil* 
transformation of the dead bone The invading f* alao formed The new bone i* usually much 
conncctne tUsue of the marrow ipace* fa cm more ipongj than the old bone which it h« 
bryonal and differentiate* into bone and bone replaced and defect* arc aometime* left tilled 
marrow Some of the old bone I* absorbed with marrow which in the \ raj ptcacjatlc 



1 w 8, left Cue 3 Btwry row H){ tomtit titer bfury Atrophy *00 eq»J t» 
tb* two fruTOctm 

Fat g C**ej Kca**tr*ctirdD«i*tidiH»Iyfora«] trubccuir In *rf*ht br«r»r 
poctwa of hc*d ad o«k 1 ynr* $ «sooth» *fl« usjwy 



PHEMISTER ASEPTIC NECROSIS OF HEAD OF FEMUR 


4=3 



Fi* 10 C**c 4. Intracapaolar fracture of neck with mrvtval of head and bony 
on km. Arthritic lymptoca began 8K jwi after injury Left, roent«eno)pam after 
10 ymra, right, after u yeara- 


appearance The rate of connective tissue in 
vasion and creeping substitution of the dead 
bone is alow, requiring several months to 
years for completion depending largely on the 
extent of the necrotic area. 

Articular cartilage very slowly dies when its 
underlying bone is necrotic as the great bulk 
of the nutrition comes from the bone. How 
ever some nutrition comes from the synovial 
fluid as shown by Nussbaum and cartilage 
cells are sometimes kept alive b> It for long 
periods. If the underlying dead bone is rap¬ 
idly absorbed and replaced by new bone the 
cartilage may be revned and persist This 
was observed in animal experiments to be re¬ 
ported and in one human case 2 months after 
fracture Pieces of cartilage chipped off b> 
the fracture may remain free in the jomt 
Their surviving superficial cells may prolifer 
ate and after years form oval loose bodies 
nourished by the synovial fluid as was found 
at operation in 2 cases of this senes The nu 
da of the dead cartilage on the head break 
down very slowly and those near the bonv 
attachment sometimes may not completely 
disappear for 2 or 3 years The dead cartilage 


is usually slowly absorbed In the course of 3 
or 4 years and replaced by a thin layer of fib- 
rocartOage or fibrous tissue Sometimes the 
opposing articular cartilages become adherent 
and are simultaneously absorbed narrowing 
the cartilage space of the joint Articular car 
tilage overlying living portions of the head re 
mains alive 



jj C** J Ertrtkm of deep hole Ln bead by Inferior 
cortex of lower fragment ao diyi after IntraaptuLir frac 
ture In 90 year old aocnan. 
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Fig Cue 6 Frail mtrwcspwdar fracture ol neck <4 wdieatmf Miinl of the heed, oum b questicciUe 
femur Facile i*rd 53 ynn F» 14 Cue 6 Eleven rrwmtlosfter fracture Atnyhy 

Fi* ij Cut 6 Se\rnt>-« days after fractare Re rmmUy marked m bath fragments hat eroded Sarnxsl 
gwoal atrophy is equally rmried m both fragmeaU, oi heed and noemniow 


Cue q illustrates partial necrosis of the 
bone and cartilage of the head with fibrous 
invasion and creeping replacement of the dead 
bone by new bone m the act of occurrence 
C tiE 9 Female, aged 6j sea™, a teacher trac 
tuted the mtracapaulu portion of the neck of the 
left femur and was treated for to wreka by the 
\V hitman abduction caat method A roeotgenogram 
153 day* after injury revealed non-union with some 
eromoo and displacement of fragments (Fix >0) 
The pd\a and distal fragment showed reduction ta 
decent \ Most of th* superior and lateral port kina 
of the head acre denser than the surrounding bone 
and the shadows of the trabecule acre as heavy u 
tho* of normal bone The mesial portion about the 
fovea and the inferior portion w ere greatly reduced m 
denjttv The diagnosis * as made of non-union and 
extensive necrosis in femoral head Because of the 
nevasst) for restoring the economic efficiency of the 
patient u rapidly a* poaaihle an operation for sukv 
losing the bin was earned out \t operation the 
fracture mas found unumted and the neck fragments 
evtenahely eroded A portion of tbe capaule was un- 
tom posteriorly and the round ligament «as mtact 
The bead was erased the cartilage of tbe sects be 
him removed, the greater trochanter denuded and 
inserted Into the acetabulum, and a whole thickneaa 
onlay tfblal graft iassrted Bony union was present 
after cast imn*obflii*tK>n for is weeks and walking 
was resumed after 5 month* 

Tbe wck portion of tbe proximal frijoent was 
completely eroded The articular cartilage was 


smooth and Intact ascept where destroyed by era**m 
at the upper margin A coronal section ( centimeter 
thick was cut through tbe middle of the head, pass¬ 
ing through tbe fovea. There was an irregular are* 
bordering 00 the fovt* and the inferior portion of the 
head which was dark gray fn color and contained 
fine, spongy bone Tbe lateral and superior portico 
w as lighter In color and composed of dense bone The 
subcortical portion at the top of the dense are* iU 
yellowish in color A fibrous band could be seen 
along tbe irregular line of Junction of the dense and 
porous portions A roentgenogram (Fig »o) of the 
slice confirms the difference in density between the 
infexomesial and tbe superolateral portions and 
shows the normal arrangement of tbe old trabeads" 
of the litter Cortex above tbe fovea 5 * of normal 
density while that below r* Irregularly reduced In 
density A microscopsc aecOon of tbe slice (Fig si) 
confirms the tue and arrangement oi the tr*beads' 
In tbe two regions On high power examination it 
was found that the articular cartilage and the old, 
dense bone In the superior and lateral repoas were 
dead and that cancellous spaces of tbe bona were 
occupied by fibrous marrow except at ths top where 
tbe old dad marrow was still present (Fig **) 
Dad or nicroblotlc cartilage and dead bone with 
cancellous spaces filled with fibrous marto* are seen 
in Figure *3 The inferotnesial portion showed in 
ing twite and luemopaetic marrow the body U»- 
bccnln bong very urrall and irregularly arranged 
The articular cartilage from the Inferior margtarf 
the fora downward was alive accept foe a short 
itretch at tbe neck margin, and ita bony coctea ™ 
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Fig is Fig 


Fig 15. Cue 7 Roentgenogram which *11 taken rj8 
day* liter the fracture occnrred. Atrophy » equal m 
the held ind In the shaft. There la non-union with mr 
yivil of the head 

Fij >6 Cue 7 Roentgenogram 10 weeks alter the In 

extremely thin and in place* incomplete (Fig 14) 
Thu indicate* survival of articular cartilage and 
some of bone of the inferior portion of the head due 
to preservation of it* blood supply through round 
ligament and perhaps untorn capsule. The cell* of 
the dead cartilage over the superior portion had 
largely disappeared. Creeping replacement of dead 
bone and fibrous marrow by living bone and hemo¬ 
poietic marrow is seen along the entire junction of 
the dense with the rarefied bone (Fig *5) 

Conclusions in this case from pathological 
examinations are that as a result of the in 
jury nil of the head except probably the re 
gions of the fovea and the more superficial 
portions of the inferior part had blood supply 
cut off resulting in necrosis and non union 
The living cartilage on the under side of the 
head changed but little. The bone which re 
mained alive underwent atrophy There was 
fibrous invasion of the marrow spaces of all of 
the dead bone except an oval area at the top 
of the head, and creeping replacement was 
well under wn> in the dead bone bordering on 
the old bone that remained alive It is almost 
impossible to distinguish between atrophied 
old living bone and the new bone which has 
replaced the old dead bone except alon^ the 
border where creeping replacement Ls actively 
going on For this reason it is impossible to 
know how much of the live bone Is old atro- 



16 Fig 17 


■erdoc oi an autogenous bone peg Atrophy Is still equal in 
the two fragments 

Fig 17 Case 7 Twenty three months after operation. 
Bony onion, density Increased and uniform In both frag 
menu cartihgespa cep reserved liringhead and bony union. 

phied living bone and how much is new bone 
that has replaced dead portions 

Complete necrosis of the head is well illus¬ 
trated by Case 2 of the senes reported by 
Santos Sixteen months after injury there was 
non union of the fracture with erosion of the 
neck fragments The head cast a uniformly 
dense shadow while the surrounding bone of 
pelvis and distal fragment showed marked re 
duction in density from atrophy of disuse 
(Fig 26) A section of the excised head (a) 



Fig 18. Case 8. \qd union and survival of head 11 
years after fracture. Atrophy uniform in the two frag 
ments. Cartilage space of joint preserved. 
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F* * Fix U Fix n 


Fif Cm4 F rah Lotrarapsalar fracture at neci. at indicating survival of the he*d, tuaoo li cjorttxmiUf 
* e ® or F«n«k tfed J3 ye*n Fig 14 Ca*e 6 Keren moctlu after fracture Atrophy 

Fix i Cue 6 Screnty-m daj a after fractal* Re equally marked In both fragment* Neck eroded Samral 
poaul atrophy a equally marked in both fzagnxBta, of hand and wxnmios 


Cue 9 illustrates partial necrosis of the 
bone and cartilage of the head with fibrous 
invasion and creeping replacement of the dead 
bone b> new bone in the act of occurrence. 

f on d Female aged 65 years, a teacher frac 
tured the intracapsular portion of the neck of the 
left femur and »u treated for to week* by tbe 
Whitman abduction cast method \ roentgenogram 
15 da\i after injury revealed non-union with aowo 
eruawn and datila cement of fragment* (Ftg ig) 
n»e pelvis and data] fragment ahomed redaction in 
den*jtv Moat of the superior and lateral portion* 
of the bead were denter than tbe unrounding bone 
aod tbe shadow* of the trabecnLe were a* heavy as 
those of normal bone The mesial portion about the 
fo\eaand the inferior portion were greatly red need in 
deout\ Tbe dngoocts wa* made of non-union aod 
extentrvt nrcrowu in femoral head Becauae of tha 
oece*»t\ for realorlng the economic effioency of tbe 
patient at rapidly as poamble, an operation for ankv 
wring the hip was earned out At operation tbe 
fracture wit found ununited and tbe neck fragment* 
extensively eroded A portion of tbe capanic was ud- 
torn posterxsdv and tbe round ligament was intact 
Tbe bead at* crated, tbe cartilage of tbe acetabu 
lam removed, the greater trochanter denuded and 
Inserted Into the acetabulum, and a whole thickness 
onlay tfbtal graft inserted Bony unio n was present 
after cast inrmobflliatJan for is weeks and walking 
waa roomed after 5 month* 

Tbe neck portion of tbe proximal fragment wa* 
completely eroded. Tbe articular cartilage waa 


smooth and intact except where destroyed by erorioc 
at the upper margin A coronal acction /centimeter 
thick waa cot through the middle of the bead, paw¬ 
ing through the fovea. There was an Irregular arc* 
bordering oc tbe fovea and the inferior portion of the 
bead which was dark gray In color and contained 
fine, spongy bone Tbe lateral and saperlor port*® 
w*j lighter In color and composed of dense bone The 
tnbcoctical portion at tbe top of the dense are* **1 
yellowish m color A fibrous band could be seen 
along tbe Irregular line of Junction of the dense and 
porous poetioaa A roentgenogram (Fig *0) of the 
thro confirms tbe difference in deraty between tbe 
Inferometial aod the superolateral portion* and 
ibcwi tbe normal arrangement of tbe old trabecule 
of the latter Cortex above tbe fove* la of normal 
density while that below Is Irremilarfy redaeed in 
density A mimacoruc acction of the she* (Fig *t) 
confirm* the sue anti arrangement of the trabecnlx 
in the two regioni On high power examination ft 
was found that tbe articuisr cartilage and the old, 
dense bone in the superior and lateral region* were 
dead and that canceiloui *paces of the bone wav 
occupied by fibrous marrow creept at tbe top wbot 
the old doui marrow waa stall present (Fig sri 
Dead or nicrobiotk cartilage and dead bon* with 
cincrikxr* spaces filled with fibrous marrow tr* seoi 
In Figure sy Tbe inferomeaiai portion ibowfd liv¬ 
ing bone and hemopoietic marrow the bonr tr* 
becula; bdng very small and irregularly arranged 
Tbe articular cartilage from tbe inferior margin o* 
tbe fovea downward was alive except for a short 
stretch at tbe neck margin and Its bony cortex w** 
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Fi* 13 Fig 13 FTg *4 


FTg 11 Cue 9 Dead bone, cartilage, and marrow it a loo* apace* filled with fibrma marrow at b In Figure *1 
in Figure a 1 FTg *4 Cueo. Living cartflage and atrophied old bv 

Fig 13 Cue q Dead cartilage and bone with cancel- Ing bone at < In Figure it 


weight on the limb A aerie* of roentgenogram* 
ahowed gradual absorption of neck and upward dis¬ 
placement of lhaft, with downward tilting of the 
nail. Atrophy of disuse Increased In pelvis and shaft 
of femur The bead of the bone, however remained 
dente except In the region* of the fovea and menally 
below the nail, where a gradually enlarging area of 
reduced density developed. Figure 38 show* the 
condition 13# month* after injury A roentgeno¬ 
gram year* afteT Injury showed further trans¬ 
formation with only about two-fifth* of the old dense 
area remaining The nail was then removed which 
lessened the discomfort on walking which the pa 
tient had experienced for more than a year 

A small amount of head supplied by blood 
through the hgamentum teres may have re 
mained alive about the fovea and atrophied 
but the gradual enlargement of the area of re 
duccd density was undoubtedly brought about 
b> creeping substitution of the dead bone by 
spongy new boDe. However cases of necrosis 
in femoral head with non union of short dura 
tion in which neck erosion is absent or not 
marked may be operated on and bony union 
obtained followed d> rapid creeping substitu 
tion of the dead bone by new bone The head 
should be adequately protected from weight 
bearing dunng the pc nod of transformation m 
order to avoid breaking down of the dead bone 
and deformity A good result was obtained in 


Case 14 (Fig 38) of this senes although a 
small portion of the head was detached 

Case 11 shows the slow rate of transforma 
tion of the dead bone m long standing necrosis 
of the upper part of the head and the satisfac 
tory result which was obtained after bony 
union obtained by the Brackett operation 

Case 11 A female, aged 58 >e*n fractured the 
neck of the femur x year* before admlsilom She was 
treated originally by bed rest with weight extension 
for 3 month*, after which she walked with crutche* 
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Fij *6 Sntfro month* tiler fracture Noo-onkc aad 
cwnpld death ol brad Earned baud, , tbmn tbraa uv- 
ruro raeiull} b ihjcti t absorption and Imoj rrpU n u* eiU 
t fmn Light portvoo laterally inuavtdrd Old dead 
tiabrcul* »boiin n njentgenogmo cJ tlxe 

\ roentgenogram onidnmoon (Fig »q) abcra ed doo- 
untccn of fracture and Ion of femoral neck Pet via 
and abaft of femur aboaed great redudxm In den- 
*m The denait\ of the bead of tbe femur was 
greath reduced eecept at the top ahere a cone 
shaped area had the original density of the booe 
(. artilagr space of joint a as normal in a With and the 


shadow of articular cortex of head aas intact, 
although greatest over the dense area A diagnosis 
was made of necro«s In the head of the femur the 
original eat eat of which could tut be stated at this 
time bat an fcdaod of which still persisted 

A Brackett type of operation was performed bv 
Dr C Iloward Hatcher which gave bony onion after 

10 *eek_* of plaster cast fixation A useful movable 
and almost painless hip a as obtained a ith 1 £ Inches 
of shortening of the limb figure 30 shoas the remit 
1 > can later Dense new bone formed across the 

fracture hue and replaced old dense bone in the 
a eight bearing portion of tbe bead 

The cue show* that after the dead bone has 
been largely replaced by living bone an opera 
tion may result in union of the fracture and a 
useful limb 

In the course of a few years all of the dead 
bone nut) be replaced by new bone and the 
dead cartilage b> fibrocartHage or fibrous tis¬ 
sue The head then consists of spongy bone 
with a frail and Irregular articular corta The 
cartilage space of the Joint is usually nar 
rowed There may be cavity like areas fn the 
head These features may make possible the 
\ raj diagnosis of complete substitution of a 
partial or complete necrosis of the head as in 
the following instance. 

Case i » female aged 53 jeara iOftained *a 
intracapsukr fracture of the neck of the femur*hieh 
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wax treated by Whitman abduction cut for 1 
months followed by bed rest for 12 weeks. A roent 
ge no gram (Fig 31) taken 11 months after Injury 
aherwed non union erosion of neck fragments, and 
reduction in density of the hip bones except In the 
upper and intend portions of the head, where the 
original bone density was preserved The density of 
the lower part of the heed was mnch reduced. The 
diagnosis was made of necrosis of the head of the 
femur with dead bone still retained in the dense re¬ 
gions The large area of reduced density in mesial 
and loner portions of head suggest that some bone 
survived at least about the fovea. How much of 
the area of decreased denwty is occupied b\ atrophic 
surviving bone and how much by newly formed bone 
that has replaced old dead bone it U difficult to say 
A roentgenogram (Fig 3a) taken 2 years and n 
months after Injury showed complete disappearance 
of the dense shadows indicative of old dead bone 
with replacement b) a faint spongy shadow The 
articular cortex casts a faint irregular shadow and 
cartilage space is somewhat narrow The Irregularity 
of cortical shadow In the narrow cartilage space tug 
gesti death and re-organlxation of the entire articu 
lar cartilage The diagnosis was made of a fracture 
of the neck of the femur followed by non union 
death of the head, and complete creeping subsdtu 
tion of the dead bone by living bone. 

A Whitman reconstruction operation was per 
formed. During excision of the head extensive ad 
h exion* were encountered between the articular sur 
faces. Round ligament was burled In adhesions The 
articular surface of the excised head was uneven and 
shaggy from adhesions. On cut section, the head 
consisted of spongy bone throughout no areas bang 
seen suggestive ofnmnants of necrotk tissue Micro¬ 
scopic examination (Fig 33) showed the bone to be 


alive and finely porous with trabecula; irregularly 
arrayed. Articular cartilage was everywhere re¬ 
placed by fibrocatillage, which at a number of 
places was very' narrow while in others It was as 
thick as normal articular cartilage The articular 
cortex was very frail and in some places entirely 
lacking 

The rate of transformation in this case was 
more rapid than m some others of the senes 
One case 3 years and 8 months after injury' 
and another 4 years after injury showed more 
than half of the necrotic bone still present on 
pathological examination of the excised heads 
These two cases also showed osteocartilaginous 
loose bodies formed by proliferation of de 
tached pieces of articular cartilage which were 
nourished by the synovial fluid In some cases 
of non union of long standing it may be 1m 
possible to state from roentgenograms whether 
the bone of the head survived and became 
atrophic or died and underwent complete re¬ 
placement by new bone but the differences 
previously enumerated usually make it pos¬ 
sible Pathological examination of the head 
should nearly always establish the diagnosis 

Cases with non union and necrosis of the 
head of very long standing and marked carti 
lage change are not well suited for operation 
intended to create bony union and a movable 
joint The Whitman reconstruction operation 
may be followed by a bony ankylosis as in one 



Fig Jy, left C**e n Vcm-onion 3 yean alter fracture Necrori* In head with 
creeping replacement by ipemgr new bone except done Wand at top of bead a 
rtfi 30 Case 11 Bony union and derne tmufonnabon of »dglit bearing portion 
of bead and ihalt ytari after operation 
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I'm j Wt Cue ri Non-muon 1 1 moctbt tflg tr ac tu rr Sopen or tad part at 
I l ml porDocn M hired dew, trvlxntxn old deed bone aStrta and /ore*J rc*toc* 
ranged, mdicmiiof bvinf bone 

I « S Cue » T* year* n montla altar Injury Crrrpin* »uh*titnt*ofi of 
dead pnrtmo by U*nf bora complete Cartii»*e of jant a*rTO»rd and »h*do» 
a# articular cortrt tnroenplrt* 


caw? of the vine* reported elsewhere by the au 
thor (18) in winch articular cartilage of aceta 
bulum wa* debt roved Operation for the crca 
tion of bon\ ank\lo*fs is the procedure of 
choice for aomr of these case* 

1 NTKA( APBUI AR FRACTtJSE OF TICE NECV HITD 

DEATH of THE DEAD followed dy bony 

UNION 

Aihauscn fa) was the first to call attention 
to this condition and his 11 the only reported 
case in which a pathological examination was 
made Famfliantj with the pathological and 
roentgenological pictures In necrosf* of the 
femoral bead and non union makes it possible 
to recognise the not Infrequent occurrence of 
necrosis of the head with bony union b> the 
study of a series of roentgenogram* taken at 
regular interval* There were 4 ln*tance* In 
tht* group of 49 cates of fracture of the neck 
of the femur Necrosi* of the femoral bead 
followed by bony union of the fracture has 
been obtervtd mast frequently in case of im 
paction of the fragment* But alto in case* in 
which fragment* were displaced ft has fol 


lowed redaction of the fracture and fixation b> 
the Whitman abduction cast method (Case n 
of Santos) or by bone peg* or nail* 

Union of the fracture it accomplished by 
callu* formation from the distal fragment 
which extend* across the fracture Unc and 
otslfiet In much the same way a* a bone graft 
unite* with bone with which It 1 * placed in 
contact If the limb 1* then used the dr*Ut 
fragment and pelvis do not atrophy to the 
same extent a* in case* of non union Con 
aequcntly the density difference between the 
dead portion of the head and the living booc 
of the region 1* not os marked as In case* of 
necrosis with non union and the condition 1* 

mo re difficult to recognise on this bail* in roent 

genogram* than Is the former If there l* too 
much weight bearing before the necrotic upper 
portion of the head w Invaded and substituted 

oy new bone there will be caving In of the weight 

bearing portion with marked dcformltj Tha 
I* illustrated by Ca*e 13 
Case 13 Male, *ccd 48 tear*, patient ol Dr 
Paul P Ssett of Hartford, Connecticut, fostaafU 
an Intrarmpwolar fracture of tbe neck of the femur 
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which ku treated by pbuter cast immobilization. 
Bony union followed, and be wa* then allowed to 
walk. The hip gradually became painful and a roent 
genogram (Fie 34) taken one year after injury 
showed illght irregularity of cortex flattening and 
aubcortlcal increased density at the top of the head. 
There was Irregular, increased density across the 
rr caul portion of the neck at the seat of fracture, and 
slight, even reduction in density in the joxtafoveal 
and lateral portions of the head The density of the 
central and superomniaJ part of the head was slightly 
greater than that of the dbtal fragment, Weight 
bearing was continued but the hip became Increas 
ingjy painful and limited In motion A roentgeno¬ 
gram (Fig 35) i'/t \ ears after injury showed further 
collapse of the weight bearing portion with mottled 
increased and decreased density In the head beneath 
!ti New trabecule were seen running perpendlcu 
luriy in head and neck. There was considerable 
a trophy of disuse A regional roentgenogram (Fig 36) 
6 months later showed a slight increase m density 
of the region and reduction in »Ue of the are* of the se¬ 
questrated head. The rest of the head appeared to be 
transformed, fudging by the slowness of the changes 
s or 3 yeari will be required for complete absorption 
and reorganization of the collapsed are*, and the 
end-result will be a marked degree of functional dis¬ 
turbance in the joint. 

A re-cxamlnation of the 5 year old Case 
11 "V reported by Santos of bony union with 
necrosis and collapse of the head, was made 
9 years after injury Pain and weakness had 
grown progressively worse and the patient had 
walked with a crutch for 1 years. A roent 
genogram showed that the collapse and de 
formity of the head had slightly increased and 
its interior become more mottled Two other 
cases of collapse of the head observed for 
periods of 4 to 9 years gave very poor iunc 
tlonal results 

That a good functional result may be ob¬ 
tained after fracture of the neck with necrosis 
of the head and bony union, if collapse does 
not occur and creeping substitution comes 
about is shown by the following Instance 

Case 14 Female, aged r3 years, auatafned an 
intracapsular fracture of the neck of the femur A 
bod> and leg cut was applied for 6 week*. Two 
month* after Injury a roentgenogram »bo wed dis¬ 
placement and angulation of fragment*, and non¬ 
union At operation, which showed a portion of 
capsule untorn, the fracture wa* retraced and 
fi^ed with a Smith Teterson nail plaiter-of pari* 
immobilization for 10 week*. Bony union took 
place but weight bearing wa* not returned until 5 
month* bad elapsed. During thi* period a *erie* of 
roentgenogram* *honcd the gradual development of 



Fig 33 Case is Magnification 55 diameter* Show* 
complete replacement of dead cartilage by fibrocartilage 
and dead bone by ipcwgy new bone 

area* of reduced density progressing from neck into 
head, indicative of creeping *ubstitutlon of a necrotic 
proximal fragment. Six months after injury the pa 
tient walked without pain and had three fourths the 
normal range of motion In the joint A roentgeno¬ 
gram (Fig 37) abowed mottling of the largely trans¬ 
formed head and neck. At the mmmJt o? the head 
the articular cortex wa* dense and smooth, and 
showed *lgns of Incomplete sequestration at It* lira 
it*, a Weight bearing was continued without dis¬ 
comfort, and the range of motion increased giadu 
ally Sixteen month* after Injury it wa* four fifth* 
normal and the joint waa free from lymptoms. A 
roentgenogram (Fir 38) then showed a complete re¬ 
construction of the bead except at the summit, where 
there wa* a narrow dense area including articular 
cortex, indicative of dead bone, which waa seques¬ 
trated and slightly depressed. 

It would have been better to have kept the 
patient from weight bearing for a longer pe 
nod than 5 months, since the small dead area 
at the summit of head was broken down be 
fore creeping replacement had had time to 
reach it. However the area was so small 
and the rest of the head was so well trans- 
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Ftf M CMC 5 \«cctKjc «c«l brmy anion i jw 
after iatr*c»p*nl*r fmetur of neck Note be*tmJn* break 
ml do*n of m njht l*-*nnj portion of bead *ntk dra* ro- 
derirtn* bene 

F* jj Ca* 3 One tad oo* half jt*n */ter injury 
The roentxmofTim tho»« further coDapae of the art pit 


bearing protioo and imgakr absorption and tderoai k 
bead 

f'n i6 Ca*e 3 Twmtj^ui emoth* after t*«r> 
CoCapaed port mo dena# and aequectrated re»t of head 
tranaformrd Seteroaa of xnna u riofaceabl* aboot foi- 
tapaed portion 


formed that the defect should be repaired 
without loss of the excellent function that has 
already been obtained 

Experience with these cues has demon 
strated that walking should not be allowed in 
case of necrosis of the head with bony union 
until man> months have elapsed in order to 
avoid fragmentation and collapse of the nec 
rotic bone at the point of greatest pressure 
No doubt too early walking has been respon 
sible lor the bad end results in man) cases. 
However it Is probable that despite weight 
bearing the dead bone does not collapse in 
some case* and becomes completely replaced 
by new bone giving a good functional result. 
Such cases ma> be difficult to distinguish late 
from others in which there was union of the 
fractured neck with survival of the bead The 
mottling of the transformed dead head should 
however be sufficiently great In most cases to 
render Its recognition possible in roentgeno¬ 
grams Case 4 illustrates the difficulty in 
differentiation 

SUPPING OF THE EFtPHVBIS OF Tl!b HEAD 
OF THE FEU US 

The capital epiphysis of the femur not In 
frequently becomes separated and down 
wardly displaced on the neck The condition 


Is seen more frequently in bop than In girls 
and usual!) develops between the ages of io 
and 16 There is a definite predisposition on 
the part of obese Individuals and an endocrine 
disturbance has often been held responsible 
for it It is encountered In some cases pre 
sen ting Froebch s syndrome There is often 
roentgenographlc evidence of reduced density 
in the metaphyiij of the neck before the slip¬ 
ping takes place and shortl) after the onset of 
pain In the hip Slight flattening of the head 
has also been observed before any appreciable 
amount of displacement fs brought aboot 
Axhaosen connderi these changes seconder, 
to aseptic necrosis In the neck metsph)*» 
from obscure vascular blockage. 

Slipping of the capital epiphysis has rarely 
been noted before the age of io, and m such 
cases necrosis with breaking down of femora! 
head is Hkely to take place Thus, a case was 
observed in which there was Legg Perthes dis¬ 
ease of the right hip beginning at the age of 6 
followed by aught flattening of the head of the 
left femur as shown Incidentally In aroentgeno- 
gram taken 16 month* la ter Five days later tbc 
capital epiphysis of the left femur slippy 
markedly as a result of slight violence After 
reduction and plaster cast fixation It muted to 
neck, but necrons and cotlapae of the bend fo» 
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FI* xy left Cue 14. Six mactla after operation Mottled Incrtue and decreue 
in H enti ty of praxunml figment and beginning •eqaatritian of daue summit at a In- 
dlcate necraaU «nH partial creeping rep Li cement 

Fig. 38. Cue 14. Sixteen monthi after operation. Creeping aabitltottcm complete 
except for aequeitrnm, 0 Good fanctlocal remit 


lowed with the typical roentgen appearance of 
Legg Perthes’ disease on that side This sug 
gests strongly an etiological relationship be 
tween the two conditions 
In some cases the joint becomes painful 
without a history of trauma, but m the ma 
jonty of cases the slipping is due to violence 


of variable intensity often slight. Umon 
nearly always takes place between head and 
neck even when the epiphysis is allowed to re 
main m marked displacement which results in 
growth arrest and com vara 

The changes in the head subsequent to slip¬ 
ping are vanablc Slight to moderate flatten 


I'm jg left Cue ij Roentgen ergram Immediately after dipping of cxp<Lai epl 
phyri* 

hg 40 Cue 15 Roentgenogram Sg dayx after c^jeo reduction and fixation with 
fibulxr graft. 
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Fig 41 Caae 5 \a* >r»ia alter aijury Ikna* ires 
it *011111111 of left bead indicates rat rand c*oed *1x1 pos¬ 
sibly eompreaaed neenxjc boo* rest oi bead coOapaed tad 
nhiutErtnl by new boe*- Slipped eprphysa, right cwted 
and ihoas no collapse or thcr signs of pm tow oecroais 

Ing and broadening is common and the den 
rity mi) be uniformly reduced Mottling Is 
rarely seen in roentgenograms The exact 
pathology of the head in such cases is not well 
known because of the extreme Infrequency of 
reports of pathological examinations It is 
possible that necrosis precedes slipping but 
more probable that the head usually remains 
alwt on nourishment coming through the 
round ligament and changes its contour after 
displacement In some cases however there 
t» deiuute evidence of extensive necrosis and 
the weight bearing portion of the head may 
subsequent^ collapse and be sequestrated as 
in fracture of the neck with bony union and 


too early weight bearing In such cases the 
slipping damages blood supply by way of cap¬ 
sule vessels 

Case is A tall deader male aged 16 \can, fcfl 
from a bicycle and displaced the right femoral ep¬ 
iphysis one year prtrrionsly He was treated In 
plaster cast nnmoWaatwn Bony onion fallowed 
with the bead in moderate downward displacement 
On the day of hospital admtacon he again fell from 
a bscyde and displaced the left cifatal epfphyta 
(Fig 39) One da\ later the displacement was rt 
duced by open operation and the bead fried In por¬ 
tion by a bone peg taken from the ihift of the unli 
The neck capsole was found extennrdy tom Cast 
immotnliiatlon A roentgenogram (Fig 4°) 89 dsji 
later showed bony union In cnia vara pontioa 
H ailing was then resumed, but the left hip subse¬ 
quently remained much suffer than the right ud 
was slightly painful and weak on excessive nsagt 
Figure 41 shows the condition of hip* p years after 
injury to the left and 10 years after tnrary to the 
right Tba left hip shows flattening of head s»d 
irregularity of articular surface of both head and ace 
tabuluro There a a dense Irregular shadow st tha 
summit of the head which b dtmeult oi Interpreta¬ 
tion It might be a necrotic area or a sdero«ed trans¬ 
formed zone as it is very dense for old necrotic boae 
and showi no line 0/ separation from tba surrounding 
spongy bone If it la dead bone, the period of creep¬ 
ing replacement has been unusually slow If h n 
sequestrated there has been marked retardation of 
the process oi rerDoral oi the dead bone The narrow 
cartilage space of the joint Indicates destruction of 
articular cartilage 



Fig 4-» Fig 43 Fig 44 

Fig 4s Case 16 Three years after fracture of baaa of Fig 44 Case 7 8a and me-hatf years «it er * j‘^J 
neck Head broken down in weight bearing portion and Denae area at wrmarit erf bead md*caie« aeerot* chcoe 

oatime of carter Irregular a»d distorted week mottled and lapse of top irf head and Irregular creerrfag sabsttnt** 

dicres changes radicate aecro«a a ith creepeng replacement remaining porboca top erf neck ureguW. nerTtwssp^ 

Fig 4J Case 17 Female aged n, receat fracture of estlydoe to injury oi aopenor neck ressrl t tors* <m 
prater trochaster tore 
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The bad end result must be attributed to 
necrosis of the head with collapse before there 
was creeping replacement by new bone The 
operative reduction and fixation were prob¬ 
ably factors In producing the necrosis Much 
better anatomical and functional results were 
obtained in the right hip which shows healing 
with moderate coxa vara. That head does not 
appear to have undergone necrosis and the 
cartilage space of the joint is preserved 

FRACTURE 07 THE BASE OF THE NECK OF 
THE TEMUR 

It has been generally considered that frac 
tures at the base of the neck of the femur do 
not interfere with the blood supply of the head 
and neck. Roentgenological studies have 
shown, however that necrosis may occur, 
although rarely Lange (n) has reported 2 
cases and there was one instance In this 
group 

Casi 16 Female aged 17 years, sustained a frac 
ture at the base of the neck 2 yeara and 5 months be 
fore admission She m treated by extension for 5 
weeks and a plaster cast for 4 weeks Bony union 
resulted with head and neck at a right angle to the 
•haft. Walking was resumed, but the hip gradually 
became painful and motion was limited A roent 
genogram at the time of admission (Fig 42) showed 
the head and neck united to the shaft at an angle of 


qo degrees The head was broken down and Irrecu 
lar In Its weight bearing portion as if necrosis fol 
lowed by creeping substitution had taken place A 
subtrochanteric osteotomy was performed and union 
obtained with the shaft in abduction 

In case of fracture at the base of the neck 
with displacement and tearing of the capsule 
it is possible that the posterior cervical vessels 
may be torn and in case the collateral arcula 
tion through the round ligament is insufficient 
partial necrosis would be the Inevitable result 

NECROSIS OF FEMORAL HEAD FOLLOWING 

FRACTURE OF THE GREATER TROCHANTER 

The observation of roentgenographic signs 
of necrosis of the femoral head after fracture 
of the greater trochanter in the following case 
has raised the question as to the etiological re 
lationship 

Case 17 Female, aged 12 yeara, a patient of 
Dr E.L Mason of Eau Claire Wisconsin, sustained 
a fracture of the greater trochanter of the left femur 
In an automobile aeddent (Fig 43) The fracture 
healed and the patient wan free from symptoms for 
4 years She then began to have limitation of mo¬ 
tion and pain In the hip joint on walking which 
slowly Increased. 

A roentgenogiam (Fig 44) taken years after 
Injury showed evidence of extensive degenerative 
and absorptive changes In the head ofthe femur 
There was irregulir flattening of the lateral half of 




FI* 45 FI* 46 

Fl* 45. Coe iS Fresh fracture of acetabnhnn and db- rig. 47 Case jX This roentgenogram was taken 10 
Ionium ot hip , months after Injury and the** creepin* replacement of 

II* 46. Case iS. Ekren months after Injury Dense tbe dense necrotic area by blotchy dcw bone nitb little 
area represents necroala at summit of bead a collapse of head. 
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Tig 4 \U.(t Nccrotu U hod snd pwrt of ctck j mcet_h* after srtiropluly The 
lutd rrUiM its old density sod wirrouixiinf bring bow Is stropfued 
F'w Two rr»n t months s/ter Fifurx +4 NrtanOc bead partly eroded ud 
pirtlj sabsutnted by mjiwth from netk Joat space irTvguhr u«d narrow 


tbe top of tbe bad with mottled tieu of reduced 
*rul increased densities Id tbe underlying portion 
down to the neck \t the snmnut of the head was a 
uniformly dense are* with a smooth articular cortex 
and irregular outlines similar to that seen m Figure 
41 The density of tbe bead mesial and Inferior to 
i-hjs, was greatly reduced and more uniform In out 
line There was a alight irregularity of trabecul* in 
the top of tbe neck and oac area of reduced density 
suggesting a cant) Tbe acetabulum showed no 
change except for a slight lipping at its superior mar 
gin 

Tbe diagnosis was made of aseptic necrosis with 
breaking do a n and partial substitution of the bad 
of tbe femur The only know n factor to which it 
could be attributed was the fracture of the greater 
trochanter Tbe superior neck vessel supplying a 
portion of Deck and head might easily have been in- 
lined and an inadequate collateral circulation would 
na\c resulted in death of tbe region which it sup¬ 
plied Tbe late appearance of r> mptoms is some 
what against this explanation However tbe very 
alow rate of change sometimes observed in tbe nec 
rode head after fracture of the neck as shown In 
Figure id id months after injury or Figure 41 <j 
ears after injury would favor the view that the 
racture of the trochanter injuring the blood supply 
sraj the cause of the necroaJa m this patient A walk 
caliper Splint was applied which considerably 

need tbe amount of pain but a roentgenogram 
taken 1 year later showed only alight Increase In the 
reconstruction of the head 

No case of Injury of this type followed by 
necrosis could be found in a search of the 
literature. 


TRAUMATIC DISLOCATION Or TTTE HIP FOL 
LOWED BY NECROSIS OF THE HEAD OF THE 
FEMUR 

In traumatic dislocation of tbe hip the Ugn 
mentum teres is always tom In case the ves¬ 
sels passing through it ore of Importance for 
the blood supply of the femoral head necrosu 
of bone would be expected unlcaa tbe collateral 
circulation from the neck vessels Is sufficient 
to keep it alive In tbe past almoat no cod 
^deration has been given to this possfbQit) 
Chandler and Krcuscher recentl) reported 
a case of necrosis in the bead of tbe femur fol 
lowing fracture of the acetabulum with dislo¬ 
cation of the hip Stewart reported the same 
condition following a simple posterior dislo¬ 
cation of the hip from this department 
Four Instances of necrosis of the head of the 
femur following dislocation of the hip have 
been observed in these studies three following 
simple dislocation and one following fracture 
through the acetabulum with dislocation 
Judging from these observations, the condi¬ 
tion is of Importance in the causation of P°c* 
end result* In traumatic dislocation In * 
cases, 1 reported by Stewart tbe head grad¬ 
ually collapsed in It* weight bearing portion 
In an 11 year old boy a patient of Dr Frank 
Dickson the head flattened moderately and 
showed mottled area* of lncrenaed and de- 
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creased density somewhat similar to Legg 
Perthes’ disease In the following case the 
dead part of the head became transformed 
with only slight flattening 

Case 18 Female, aged 14, patient of Dr Otto T 
Roberg mitained a fracture of the acetabulum with 
posterior dial oca tion of the hip as seen in a roent 
genograxn (Fig 45) taken immediately afterward. 
The dislocation was reduced and the hip treated by 
plaster-of parts immobilisation and extension for 6 
weeks Roentgenograms lhowed signs of healing of 
the fracture, and the head wi t run acetabulum 
showed no changes In contour or density Walking 
was allowed after 4 months Slight stiffness ana 
pain pendxted m the hip and a roentgenogram taken 
11 months after the Injury showed a dense oval 
shadow occupying the summit of the head of the 
femur with irregular reduction in density suggesting 
cavities in the head, below and about the dense area 
(Fig 46) The lhaderws of articular cortex, both 
mesial and lateral to it, were irregular and reduced in 
density 

A diagnosis was made of necrosis of most of the 
head of the femur from Injury of blood supply by 
way of the round ligament, with persistence of a 
dense are* of necrosis at the summit and irregular 
creeping replacement of the deeper necrotic portions 
with very alight flattening of the head 

Subsequent roentgenograms showed gradual re¬ 
duction in size of the necrotic portion, and one t a ke n 
10 months after injury (Fig 47) showed almost com 
pletc disappearance of the dense shadow Indicative 
of dead bone with little change of contour of femoral 
head and a motley shadow in the subcortical region, 
especially of the weight bearing portion There was 
a lateral marginal lipping of the head. The func 
tional result 3# years after injury was good 

The case shows the importance of avoiding 
collapse while creeping substitution of dead 
by liv ing bone is going on Despite the fact 
that the creeping substitution without col 
lapse occurred here in the presence of weight 
bearing it is a saJer procedure during the 
transformative period to keep the patient on 
crutches or at least m a weight bearing cab per 
splint. 

A study of the end results of a large senes of 
traumatic dislocations of the hip is greatly 
needed in order to learn the frequency of nec 
rosis of the femoral head and the extent of dis¬ 
ability which It produces 

CONGENITAL DISLOCATION 0? HIP 

Collapse of the head of the femur and ab¬ 
sorptive and proliferative changes similar to 
Legg Perthes’ disease are well known follow 


mg either manipulative or operative reduction 
of congenital dislocation of the hip, as re 
ported by Legg and Allison The condition is 
most frequently attributed to injury of the 
blood supply coming through the round Iiga 
ment It may result either from compression 
of the elongated round ligament between the 
reduced head and acetabulum or, in some in 
stances from tearing Excision of the round 
bgament as has sometimes been practiced m 
open reduction should mcrease the incidence of 
necrosis of the head and should be avoided 

Pathological dislocation of the hip comph 
eating acute pyogenic arthritis with effusion is 
a not uncommon occurrence and leads to sev 
erance of the round bgament In some cases 
the head becomes necrotic m which event it 
may be difficult to distinguish the changes re 
suiting from cutting off of circulation from 
those resulting from the infection 

A boy agtd 7 year*, had osteomyelitis of the prori 
m*l end of the shaft of the femur with wppumtivc 
arthritb and diilocation of the hip which m re¬ 
duced by open operation, at which time the round 
ligament wax found acvered. Subsequent roentgeno¬ 
grams showed a dense head indicating necrosis which 
was followed by paxtisl breaking down and almost 
complete ankylosis of the hip 

A second case shows that it does not always 
happen 

A male, aged 9 years, with acute hematogenous 
arthrida of the hip complicating staphylococcus 
osteomyelitis of astragalus the hip joint became dis¬ 
located. It was reduced. Subsequent roentgeno¬ 
grams, the last being 14 years afterward, showed no 
evidence of capital necrosis, and function was re¬ 
stored to normal. 

NECROSIS or femoral head following 

ARTHROPLASTY FOR ANKYLOSIS OF HIP 

In the operation of mobilization of an anky 
losed hip not only is the bony connection be 
tween head and acetabulum severed, but also 
the capsule of the neck is usually stripped m 
the delivery of head and neck This may in 
terfere with the blood supply sufficiently to 
cause necrosis of a part or all of the head, In 
which event the result of the operation is usu 
ally a poor one The hip may remain p ainf ul 
and its range of motion be limited Marked 
regional atrophy of disuse may develop m the 
pelvis and shaft of the femur, while the dead 
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bone does not atroph} As a result, the nee 
rotic portion may be distinguished in roent 
gr no grams after a few weeks because it casts 
a heavier shadow than the surrounding living 
bone The dead portion Is graduall\ eroded 
from the joint ride reducing it in volume It 
is also invaded from the neck side by cannec 
tive tissue which brings about absorption and 
more or less complete creeping replacement b> 
new bone The erosion may proceed more 
rapidly than the creeping replacement when 
the head may be greatly reduced m sue. 

Two cases of capital necrosis following or 
throptasty have been observed in this study 
in one case previously reported the entire head 
became necrotic as shown in figure 48 5 
months after operation Roentgenograms 
made since the report and a years and 8 months 
after operation (Fig 49) show the head re 
duced in sue and density The hip con tinned 
painful and motion was very limited 

In 4 second case a female aged 34 years, 
had primary healing of the operative wound 
but the upper portion of the head became nec 
rotic and was gradually destroyed by erosion 
there being very little creeping replacement. 
Two years and 8 months later the head was 
reduced to about one fourth Its original sue 
and although the hip was freely movable It 
tolerated weight bearing poorly 

CIRCULATORY DISTURB VNCE8 OF MORE 
OBSCURE NATURE 

\ discussion of necrosis in the head of the 
femur from known traumatic causes would be 
incomplete without at least a bnef conssdera 
tion of Legg Perthes disease death with 
collapse and separation partial or complete 
of a portion of the head w adults and osteo¬ 
chondritis dessicans 

In Legg-Perthes disease the lesion is eaaen 
tfftliy a necrosis, which is usually confined to 
the head of the femur but not infrequently 
there are changes of an absorptive nature In 
the lateral portion of the metaphvms of the 
neck which suggest that the} are also pre 
ceded by necrosis in that region The necro¬ 
sis in the head Is followed b} bone absorption 
and flattening In some cases a portion of the 
dead bone may be sequestrated by fragmenta 
tloo of the trabecula; at the line of junction 


with Ingrowing new bone In other cases the 
dead bone seems to be compressed and casts a 
shadow in roentgenograms that Is heavier 
than normal bone. Regeneration of the bone 
of the head comes about by vascular and 
fibrous invasion of the necrotic area with Dew 
bone formation and replacement partly after 
complete absorption and partly by creeping 
substitution. An exuberant fibroblastic retc 
tion with excessive absorption of dead booe Is 
sometimes teen which is w excess of anything 
seen in aseptic necrosis caused by fractures, 
and raises the question of whether some addi 
tlonal factor as infection la not active. 

The necrosis is the result of a disturbance in 
the circulation but the cause of the drtu 
Iatory disturbance is as yet imperfectly un¬ 
derstood. It has been considered as due to 
injury to the blood vessels without associated 
fracture or dislocation of the hip In many 
cases there is much In favor of this view as the 
lesion follows weeks or months after a trauma 
of considerable magnitude The late appear 
ance of symptoms In some cases might be un¬ 
derstandable in view of the lateness of symp¬ 
toms in cases of necrosis following hip diiloca 
tion and fracture When the head on!} is nec 
rotic, the injury might be of the round lig* 
ment In case of changes In the head accom¬ 
panied by extensive absorption in the superior 
and mesial portion of the neck, it Is difficult to 
explain the condition on the basis of a trauma 
to the blood vessels Disturbance of the supe¬ 
rior neck artcr} might in some cases result m 
necrosis and absorption in both the head and 
the superior portion of the neck, but this 
would scarcely result from trauma without 
fracture Also there are many cases In which 
there is no history of trauma and the condition 
a frequentl} bilateral, which is also a point 
against a purely traumatic etiology 

Disease involving and obstructing the blood 
vessel has been considered as a cause. Ax 
hausen has considered the possibility of c™" 
holism However this theory is not weD 
supported on anatomical grounds. Arteritis 
such as occurs in rheumatic fever with obliter 
a tion of the vessel as described by Yon Glsha 
and Pappenheimex has been considered as a 
possible cause by Phemister Brunschwte and 
Day Streptococcus vindana has grown in ctil- 
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tuxes of biopsies m a few instances, but in the 
great majority of cases cultures of biopsies 
have remained sterile and it seems very lm 
probable that bacterial action is the prunarj 
cause, at least m the great majority of cases 
Seeding of bactena in the field after occur 
rcnce of the necrosis may possibly explain 
some of the positive bacterial findings Fur 
thcr studies will be necessary to clarify the 
nature of the disease 

Large areas of aseptic necrosis have been 
observed in the head of the femur in adults in 
which no adequate cause could be elicited 
Freund reported the autopsy findings in the 
case of a 77 year old woman who had been 
bedridden for 2 years with lame hips In the 
right hip there was a large area of necrosis 
with collapse at the top of the femur and in the 
left hip a similar collapsed area in the mesial 
portion of head extending outward from the 
fovea In some areas there was separation of 
the dead bone from the living resulting from 
fragmentation of trabecula In others there 
was fibrous invasion and creeping substitution 
of the dead bone The overlying articular car 
tilage was necrotic, folded and partly ab¬ 
sorbed Injury or embolism of the right supe 
nor neck vessel and of the left ligamentum 
teres artery might have produced Hie lesions 
Schmorl (30) and Kraft have published ac 
counts of similar lesions and Chandler reported 
a case studied pathologically of extensive asep¬ 
tic necrosis with sequestration extendinglateral 
and superior to the fovea capitis which he con 
sidered due to embo l is m . Weight bearing has 
usually caused a certain amount of collapse or 

X istrationin these cases with resultant pain 
ess and permanent disability of the joint 
A few instances as those of Lange (10) of 
osteochondritis dess c a n s of the femoral head 
are recorded in which a portion of bone and 
articular cartilage has become necrotic and 
detached as loose bodies in the hip joint The 
etiolog} is obscure but posslbl} it is the 
same as that of the larger areas of aseptic 
necrosis in adults that do not become de 
tnehed and dislodged from their beds 

SUMMARY 

Intracapsular fracture of the neck of the 
femur maj b> injur} of blood sup pi \ result 


in aseptic necrosis of a part or all of the head 
of the femur This occurrence greatly increases 
the likelihood of non union of the fracture as 
shown bj the statistics herein reported Artie 
ular cartilage very slowly dies if the bone to 
which it is attached becomes necrotic. In case 
of non union, atrophy of disuse of the living 
bone develops during the period of munobiliza 
tion while the dead bone of the head does not 
atrophy Consequently after a to 3 months, 
it can usually be diagnosed in roentgenograms 
because its density is greater than that of the 
surrounding living bone Connective tissue 
and blood vessels slowly invade the dead bone 
which m turn is absorbed and replaced by 
new bone by the process of creeping substntu 
tion Months or years may be required for 
completion of the change Necrotic cartilage 
is absorbed after a long interval and replaced 
by either fibro earth age or connective tissue 

In case of necrosis in the head of the femur 
and bony union of the fracture, the necrotic 
area also becomes replaced by new bone if the 
dead bone ls protected from too great weight 
bearing during the period of transformation 
If it is used too much m weight bearing, the 
upper portion of head may collapse from the 
giving way of the dead bony trabecuhe and a 
bad deformity and functional result be ob¬ 
tained 

Intracapsular fracture of the neck with sur 
vival of the head and either union or non 
union of the fracture may be diagnosed in 
roentgenograms by the uniformity of reduc 
tion m density in pelvis, head and distal 
fragment at all stages in the course of the in 
jury Bony union is followed by a good func 
tional result, but late degenerative arthritis 
occasionally develops Non union is more 
amenable to operative treatment if the head 
remains alive than if it becomes necrotic. 

Slipped femoral epiphyses during adoles¬ 
cence or late childhood ma y result in aseptic 
necrosis followed by collapse and extensive 
deformity of the head as a result presumably 
of injury to blood vessels entering it by way of 
the neck. 

One case each is reported of necrosis and 
collapse of the head of the femur following 
fracture of the base of the neck with bony 
union and fracture of the greater trochanter 
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Traumatic dislocation of the hip always 
(even the round ligament which in some cases 
contains blood vessels supplying a portion of 
the head of the femur Aseptic necrosis of this 
area results unless there is adequate collateral 
circulation from the neck vessels. Four such 
cases have been observed Creeping aubsd 
tution of the dead bone b> new bone ensues. 
Too extensive weight bearing before the trans¬ 
formation is complete may result in collapse of 
the head and permanent lameness of the hip 

Congenital dislocations of the hip that are 
reduceil by manipulation or operation and 
pathological dislocations of the hip may show 
signs of necrosis and breaking down of the 
femoral head due to damage ol circulation bj 
way of the round ligament 

Arthroplasty for the mobilization of anky 
losed hips resulted in aseptic necrosis of the 
head of the femur in a cases with poor func 
ttonal results 

Aseptic necrosis in the head of the femur of 
obscure origin is seen in Perthes disease In 
osteochondritis desilcsn* and in adults in 
which there is no history of an etiological ffle 
tor The essential change appears to be an 
interference with circulation Causative fac 
tore that have been considered are trauma, 
embolism obliterative vascular disease with 
or without an associated mild Infection and 
constitutional and endocrine disturbances, but 
no single factor offers an adequate explan* 
tk)n for the picture 

The bearing of aseptic necrosis on the treat 
ment of fractures of the neck of the femur and 
hip dislocations Is discussed 
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TUMORS OF THE TENDON SHEATHS 


Teeth. Close Biological Relationship to Tuuoes or the Joints and Bueile 

JOHN J MORTON M D FA C S Rochesot New You 
Frot» Th* Dw*rti»ent of S^iTWT UwrwJty of VnrS — f g SdbocJ 0 1 Aladjcm* «j»d Daitutry 


U PON an occasion such as this, it seems 
but fitting to present a study of some 
phase of tendon surgery Dr ADcn 
Kanavel and his pupil* have so well and so 
completely covered the infection* in their re 
latjonship to later functional use that there is 
very little left to add to this subject The 
tumors of the tendon sheaths, aside from the 
xanthomatic giant cell tumors so well de 
senbed by Mason and Woolston of Kana\ el s 
clime m 1937 offer a more fertile field for 
investigation The cases which have been 
reported in the literature although quite nu 
merous offer such a diversity of pathologi 
cal types that it is with considerable trepida 
tion that a surgeon rushes m where patholo¬ 
gists fear to tread Reports on tendon sheath 
tumors may in fact be said to be m exactly the 
same position as the tumors of bone were 15 
years ago Descriptive adjectives regarding 
the types of cells noted m these tumors have 
been used to set up clinical entities If con 
sideration were given to the biological origin 
of these tumors and the descriptive adjectives 
reserved for definition of the characteristics of 
the tumor a real advance might be made in 
getting a more uniform nomenclature With 
such a point of view the writer after review 
mg the material from the University of Roch 
ester clime, hesitatingly offers a tentative 
classification A study of the tumors of joints 
and bursie should be mduded to mahe this 
dassification complete This paper will be 
limited however to the tumors of the tendon 
sheaths. The tumors of the joints and bursie 
will be reported in a later publication 

Case 1 A J No a woman 40 years of age, 
came into the surgical dime on August *3 1931 for 
the removal of a small tumor on the nght thumb 
There was a growth the 111c of a pea present on the 
extensor tendon of the thumb near the Interphalan 
geal joint. It did not cauie an> pain and removal 
was for cosmetic reasons only Under local anarsthe- 
*1* the tumor was dissectea free from the extensor 
tendon sheath where the sbeath expanded Into the 


capsuie 01 me mterpnaiangeai joint. Macroscopic 
examination showed a hard nodule of yellowish tis¬ 
sue 4 miHimctcn in diameter There was a thin 
fibrous capeule about It- Microscopically there was 
a diffuse infiltration of large mononuclear rWlt and 
giant cells into the fibrous tissue winch comprised 
the bulk of the section. The giant cells had centrally 
arranged round oval, or angle shaped nudd In 
many areas there were brown pigmented granule*— 
some of which were phagocyted by round n»TR 
(Fig 1) Diagnosis giant cell fibroma of tendon 
sheaths There had been no return of the growth on 
examination s year* later 

Cases J B No 33164 a man 65 yean of age 
wa* *een on August 31 1930 m the surgical out 
patient department became of a tumor on the flexor 
turface of the left ring finger Thi* tumor was firm 
about 1 centimeter in diameter and showed some 
evidence of inflammation possibly a low grade infec 
tion It was removed under local a me* thesis., but 
all of It could not be excised because it Involved 
periosteum as well as flexor tendon sheath. Micro¬ 
scopic section showed dense fibrous tissue with many 
giant cells The nudd were scattered all through 
these giant cells and were not confined to periphery 
(Fig 3) Diagnosis giant cell fibroma The wound 
became Infected and it was almost 1 month before 
healing occurred The patient has not reported to 
the hospital emce October 1930 At that time the 
wound had healed without evidence of recurrence 
Case 3 A. S No 6639 a woman aged 63 \ear* 
was admitted to the surgical out patient department 
on April 13 1937 She had noticed a swelling on the 
donum of the terminal phalanx of the left middle 
finger for about a year* Six months ago a second 
le t? n a PP«*red more proximal to the original 
growth There has been no pain or tenderness asso¬ 
ciated with these swellings On examination, there 
was found a rounded swelling r centimeter in dlam 
etCT on the radial side of the distal phalanx of the 
middle finger of the left hand. This swelling was 
firm not attached to the bone, and did not fluctuate 
llie skin oyer it was movable but it seemed anchored 
to the tendon. A smaller, rimflar lesion was present 
more proximal to the swelling described Roentgen 
ray examination .bowed no bone Involvement 
(HE 3 ) Under local anjeithena both masses were 
removed. They were attached to the extensor ten 
These tumors were 
described as fibrous with here and there calofied 
N °, ? < TT° P i, C "““toAtlon was recorded 
The wound healed well and the patient did not an- 
pear again until June 35 1939 when «be complained 
of two lumps on her finger in the same place as be 
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fo« These tumor* were ipm removed under local 
a nan then* Tbcj »ere atuditd to the ertenjor ten¬ 
don and were enopaulated In the gmra, the Larger 
nodule appeared fibrou* on aection It measuiwi 
three fourth* centimeter in dimeter Mkrencopi- 
cally there % ere main- ceQ* growing inanarade** tad 
disorganized fashion suggesting a nrtomi There 
were many spindle and polyhedral cells The polr 
bedral cells had globule* and veflerwah grannie* In 
their cytoplasm—xantbomatoo* foam ceil*. Some 
of the spmdic cell* contained > el low pigment There 
were also preaent a great number of mnltinudear 
giant ceil* the nuclei of which were for the moat part 
central There was coonderable blood pigment pres¬ 
ent in tbe tissue and in the loam cdlj (Fig 4) Heal 
ing waa prompt following operation The patient 
hat not been teen Wire September 5 iQtp Diagno- 
ais xanthomatous giant ceil tumor of the tendon 
■heath 

Cast 4 H M ho 83677 a man, aged il year*, 
waa admitted to the Strong Memorial Hcapital on 
May 31, ioj4 About 5 \ear* ago he noticed a awrtl 
ing on the back of the left hand over the middle por 
Uon ol the wnat joint One v ear ago a tumor ap¬ 
peared 00 the palmar turf ace of the left hand at the 
base of the rag finger Both tumors bare alowly 
increased in aae and now cause interference with but 
piano playing Examination revealed normal con¬ 
dition* except for the tumors on the left hand There 
wu a rounded, fluctuant non-tender tumor t 5 by 
lobi 10 centimeters in diameter beneath the ex 
tensor tendon* at the distal carpal Ime It was not 
fired to the akin and occupied tbo mid dorsum of the 
wrut The other tumor was situated in the web of 
the fourth and tilth fingers on the palmar surface of 
the left hand It measured t bn. t ny 1 centime ten 
It seemed to be attached to the sheath of the super 
fioal flexor ttndon of the fourth finger It was firm 
and slightly tender on palpation The laboratory 
findings were normal At operation under rntrous 
oude oxygen anttthevx, the dorsal tumor was 
found to have it* origin in lira menu of the wrist 
joint from which it was excised The palmar tumor 
waa attached to the flexor tendon sheath of the 
fourth finger and extended through within the 
■heath bx a amaD finger like prolongation for a dis¬ 
tance of 1 centimeter It was smooth, rounded^ 
about 1 centimeter in diameter and bad a mottled 
yellowish brown color Microscopic examination of 
the dorsal tumor showed a cx st-like structure with a 
thick wall of connective tissue cells Occasional 
round ceflj were observed m the wall The tumor 
from the palmar surface of the band consisted of 
dense fibrous stroma made op eaaentcaHv of fibro¬ 
blasts Numerous giant cell* were pre s ent also 
phagocyte* containing brown pigment- There were 
also masse* of large xanthoma cell* (Fi* 5) Diag¬ 
nosis ran thorns tons giant cell tumor of flexor ten 
don of fourth finger ganghou,” from capsule of 
wrist Joint 

Cm j K T n No 38090. a boy aged 19 x-eara, 
was admitted to the Strong Memorial Hospital on 


August 16 1930 Eighteen month* ago, he fust 
noticed a lump on the lateral surface of the dorsum 
of his nght foot- This lump has slowly grown larger 
There has been no pain except the discomfort from 
the pressure of his shoe There has been occasional 
achmg in the calf of the leg Two years ago he had a 
small fracture In this same region, and ne behests 
that the tumor may have started from this 11* 
past history was essentially negative General 
pbyilcal examination was normal There was an 
esc tired non-tender subcutaneous, slightly mor 
awe tumoe In the metatarsal region on the dorso¬ 
lateral aspect of the nght foot. It felt elastic and, 
although the skm over It was freely movihle, the 
tumor seemed attached to the deeper structures 
There were do signs of LofUmmitioeL The vital 
signs and laboratory examinations were scrmsl 
Roentgen ray showed atrophy of the outer side of 
the rignt cuboid and of the proximal end of the fifth 
metatarsal There was a soft time swelling, uniform 
in density, with sharp cm time and no ca l d am depos¬ 
it* mil (lig 6) Under spinal anxslbedathetun** 
was exposed. It surrounded the peronens brew 
muscle near Its point ol insertion. The tumor was 
yellowish, granular in appearance, with streaks rf 
denser yellow tissue It was firm and encspaulated, 
there being do evidence of Invasion of the soft tis¬ 
sues or of the contiguous atrophied bone* The 
peronens longus was easily separated from It. The 
tendon of the peronens brevis was cut J 5 centi¬ 
meter* proximal to the tumor and the booe chipped 
off dtsfally so that the end of the tendon and the 
tumor was removed Intact- The mas* measured 6 by 
S by s centimeters and weighed u grams On cat 
section the surface was greyish yellow aith deeper 
yellow streak* Microscopically there was an abaa- 
daat connective tissue stroma atxi hands of fibrous 
Ussut running throughout There were irregular 
shaped giant cells with nuclei arranged centrally 
peripherally and in dumps at tbe ends There were 
many area* of chafe*term crystal* sumainding 
a Kwh were aeen xanthochromic foam crib Three 
were acme area* of hmnorrhigejdeteneration, sad 
signs of chrome Inflammation (Fig 7) Ihagnom 
xanthomatous giant cell tumor of the tendon sheath 
of the nghtperoneu* breri* Convaleacmce w as un- 
eventiul He was discharged on September 4 5< 5l° 
There has been no further trouble to date 

Casi 6 M S ho 51016 a aoman, J4 year* ^ 
age was admitted to the Rochester Municipal Hos¬ 
pital on April 4, 1933 She began to haxc backache 
and lower abdombnu pain in December 193* 
lowing a dilatation and curettage Treatment m the 
phvswheraphv dune waa mstrtuted without to- 
provement In February 1933 pain radiated dowa 
ner right lea in addition to ircr other symptom* 
.About * weeks later a thickening in the tendo schum 
on each tide waa noted Stretching of the*e trade01 
caused pain more marked on the left side Comreva- 
tive orthopedic measures were Instituted '""CO 
relief It was dreaded to explore the tendon* *» 
sudden development of pam in both sbooldre* an* 3 
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wrixts directed attention to removal of possible fod 
of infection Accordingly the tonsils and several 
teeth were removed. Careful examination showed 
nothing of importance related to the swellings of the 
heel cords. There were no patches of xanthelasma 
on the akin and the laboratory examinations were 
all normal. Exploration of the tendons was earned 
out on May 3 1933 under nitrous oxide anesthesia. 
The sheath of the right Ach i lles tendon had numer 
out deposits In it which were yellowish ochre In color 
On splitting the sheath the tendon itself was found 
to be about three times the normal lixe It was 
groisly irregular and on palpation numerous nodules 
were felt throughout its course The fibers were 
separated thus exposing numerous hard lemon yel 
low tumors scattered between the tendinous fibers. 
The tumors extended all the way to the Insertion of 
the tendon and almost to the junction with the mus¬ 
cles (Fig 8) The left tendon presented a picture 
which was almost Identical. Not having any prece 
dent for the treatment of this condition it was de 
dded to pare down the tendons to their proper sixe 
and to restore the sheaths. Accordingly, this was 
done She made a good recovery and was discharged 
to the orthopedic dime on May 15 1933 Micro¬ 
scopic sections showed tendon fibers which were 
separated by areas of Invasive fibrous tissue The 
connective tissue fibers were young and were accom 
nanied by numerous mononudears and giant rMla 
The tissue was fairly vascular and had the appear 
ance of chronic granulation tissue. Fat stains re¬ 
vealed many Upochrorae granules In the tumor cells. 
The relation of tumor tissue to tendon fibers in the 
sections was about equally divided. A diagnosis was 
made of xanthoma of the tendon sheaths and bfil 
tration with xanthomatous tissue of the tendons 
themselves (Figs 9 and 10) 

During the summer she became progressively 
more disabled is the tendons again increased in sixe. 
A course of roentgen ray treatments of 450 r 
strength were given over the tendons untfl a total r 
dosage of 2300 was reached There was no ipprea 
able effect from this It was finally decided that 
nothing would succeed short of a radical excision of 
the whole Achilles tendon with reconstruction of a 
new tendon out of fascia lata When she entered the 
hospital for this operation on October 17 1933 there 
were tender indurated nodules 1 to 2 centimeters in 
diameter along both Achilles tendons. On the left 
side these extended for 22 centimeters upward and 
on the right side for 14 centimeters Dorslflexion 
was limited by pain on both tides at no degrees 
Laboratory studies were norm ah Resection of the 
right tendon with reconstruction was done on Octo¬ 
ber 18 iQ33 A plaster cast was applied and not re 
moved till November at 1933 At that time the 
wound was well healed there was no evidence of re¬ 
currence and the grafted tendon appeared to func 
tion Fhysiotheram was started. An operation 
similar to that of October 18 was earned out on the 
left side on November 29 1933 She has had a long 
slow convalescence and his practlcalh had to re 


learn how to balance herself before resuming her 
walking She now (March 1934) gets about with¬ 
out crutches but has not yet resumed her normal 
gait. There has been no sign of recurrence of the 
xanthomatous condition Sections of the excused 
tendons were exceedingly hard to cut but showed 
essentially the same picture as the original section*. 
This patient offered definite problems in orthopedic 
and plastic surgery, and her history Is being reported 
In detail by Drs. Young and Hams. 

Case 7 E. N No 40340 a girl of 14 years was 
a dmi tted to the Rochester Municipal Hospital for 
acute nasopharyngitis on October 29 193a While 
In the hospital a nodule about 2 cen t im eters in diam 
cter was discovered at the insertion of the right 
tendo a chillis She said that it had been there lev 
end years and bad not caused any discomfort. Ex 
ami nation showed that there was a slightly movable 
non-tender subcutaneous nodule attached to the 
tissue* at the insertion of the tendo a chillis. The 
mas* wm* soft in consistency with two central 
rounded, somewhat cartilaginous bodies. Under 
nitrous oxide oxygen anesthesia the tumor was ex 
posed It was situated directly upon the posterior 
sheath of the distal end of the tendo a chillis. It was 
not firmly adherent and was easily stripped off It 
consisted of two firm whitish, fibrous nodules. On 
microscopic section the tumor was composed mainly 
of moderately vascular connective tissue. The vex 
sels were somewhat thickened and there were areas 
suggesting degeneration (Fig 11) Diagnosis de 
generated fibroma She was discharged alter an un 
eventful recovery’ On May 9 1931 there was no 
evidence of recurrence She has not been exam bed 
since 

Case 8 A. S No 72052 a woman aged 58 
years waa studied in the medial out patient de¬ 
partment for indigestion. On physical examination 
a tumor waa discovered just above the right «nWi» 

fe int- She said that it had been there for 15 years 
it had not caused iny trouble until 1 year ago At 
that time It became tender tod Increased In sbe. On 
examination a tumor measuring a by 2 centimeters 
was noted just above the anUe joint and on the 
medial aide of the anterior tibial tendon. It was 
fam, ovoid In shape, very tender, and attached to 
the tendon or its sheath but freely movable under 
the skin. It was removed under local anaesthesia on 
3 W 33 In the gross it appeared as a white 
fibrous, firm, elongated mass 1 centimeter in ribm 
eter at its widest pobt. The cut surface was homo¬ 
geneously fibrous and mhite in color Upon micro¬ 
scopic examination there were interlacing bundles of 
fibrous connective tissue cells with rather large nu 
cleL A thin, fibrous capsule surrounded the men 
(Hg 12) Diagnosis fibroma of tendon sheath. The 
wound healed well and the was discharged from sur 
arc °° May 16 1933 There was no sign of re 
currence when examined on March 2a 1934 
Case 9. A. W No 63166 a woman, aged 32 
. 1 car *' admitted to the Rochester Municipal 
Hospital on September 25 193a for removal of tu 
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man from both wrilt* She hid first noticed a nrdl 
In* on the donum of the left wrist 3 months ago It 
vx* not painful and gave her no trouble until 1 
month later It gradually grew in size and became 
sensitive Thera was also a it iff am of the wrist 
Joint. One month sgos similar sweflrog appeared on 
the dorram of the right wmt Examination showed 
a rather large swelling on the donum of the left 
wrist- It wai not terser measured a by 4 can ti¬ 
met en In diameter and teemed soft, almost flnctu 
ant The swelling over the donum of the right wrist 
«u conuderatJy amallrr The tumon were cxrited 
under ether anaesthesia K 11 centimeter linear in¬ 
cision aai made in order to expose the tumor of tbe 
left wriat It was found to be about theme of an egg 
and it enveloped all the extenjor tendon* running up 
mto the forearm under the annular ligament wbkn 
had to be diruled to expert it It wa* aoft In con 
•latency bat did not seem to contain fluid It was 
carefully dissected free from the extensor* and the 
anatomical relations were restored A rimftir pro¬ 
cedure was necessary 00 the right, (be annular Ltja 
me n t again requiring dmnon Grossly the iped 
men* consisted of a tnxai of fibrous tisrue In the 
specimen from the left there wai a thin walled evat 
1 to t centimeter* in diameter m the center of the 
growth The cyst Leung iu rugose and appeared 
covered by a •erou* membrane Microscopic sec 
tkms *howed maser* of dense fibrou* tissue, richly 
Infiltrated m foa with lymphocytes and plasma cells 
There were many fibroblastic appearing cells present 
(big 13) Diagnosis fibroma with cystic degenera 
tiod or ganglion with chronic inflammation Con 
ralescence wa* ilow becauss of arthritic change* In 
the joints which prevented full motion Progressive 
arthritis has kept this patient tn the out patient 
dime for the last * years There ha* been no local 
recurrence of the tumors on either side 
Casi 10 A R No 46315 ■ »oman, aged 58 
ymra, was admitted to the Strong Memorial Ho^n 
ta] 00 April *4, 1031 She complained of a tomoc of 
the right knee which had been present for 6 months 
It hi a frown rteadilv in sue and at the time of ad- 
mimo n wa* the uic of ■ ben t egg Five treatments 
with roentgen ray* had had no effect upon It Ex 
animation revealed an obese woman wfth otherwise 
naxmalphvsical findmgi except for the local condl 
tion There was a firm, non tender mass about 8 
centimeter* in length underneath the flexor group of 
muscle* on the inner ride of the right knee It wa* 
movable, deeply placed and felt Hke cartilage Spe¬ 
cial laboratory examinations were negative. There 
were no changes in the vital rign* The tumor wa* 
removed under local amestheria It wai attached to 
the semi tend mo*u* tendon about o 5 centimeter 
above rt* insertion Into the fuel*, around the knee 
The tumor measured 4 by 6 centimeters and was 
easily freed from the •heath The tissue was soft 
elastic »e»d white with occasional yellowl*h granular 
surfaces Microscopic section showed pak cedema 
tons fibrou* tissue which appeared to be degenerated 
and gels tinold In area* There were many large, pale 


blue staining cells with Indistinct cytoplasm These 
occurred In vacuolar spaces, and some of than looted 
like giant cells Tbs whole tumor gave the fanprts- 
rion of a transition stage to preformed cartiUgs 
(Fig 14) Diagnosis synorloblaitom*—transitional 
to chroodromz- The convalescence was uneventful. 
She was discharged on May 4,1931 There ha* bem 
no reauxenee or further trouble to the present 
Ca*i 11 TF No. M777 * maruaged 11 yean, 
was admitted to the Strong Memorial Hospital on 
Apnl 34, 1033 U° bad had a tumor the mt of a 
walnut removed from the anterolateral »*pect of his 
right wrist at the age of a, 17 years ago The patient 
remembers haring a large rounded tumor in tba 
same rerioD beneath the old scar foe at least 10 
years It has not changed in size bat there sis a 
time 8 years ago when then was pain and tenderer** 
in the mm In the last few seeks there has ben 
recurrent disc o mfort which has become suit 
erwmgh to prevent the use of the hand during the 
last fortnight He thinks that ho may have brought 
on this episode by bowling There hare been no con¬ 
stitutional symptom* General examination ihcwed 
a relatively normal individual except for the local 
condition Locally there was a long, seD healed 
cicatrix on the lateral nde of the volar aspect of the 
nght wrist. There was a fusiform, lightly lobu 
I*ted, resilient non-tender mass measuring 3 by 5 
centimeters In diameter attached to the deep stroc 
tures. The skin over It was freely morabfe There 
were no sensory changes In the hind. Extension of 
the wrist was limited at 10 degrees, flexion at 35 de¬ 
gree* The oppooens power of the thumb was wxsk 

There a ere no cnltrodear or axillary glands palpable 
Roentgen ray did not show any evidence of boat 
Involvement (Fig 13) Under avertin, local and 
nitrous oxide anaesthesia ths scar of tbe previaa fn- 
osioa wai removed and flap* dissected, exposing a 
long cyhndncal firm tumor of reddish brown ap¬ 
pear* nee with many dilsted vessels running into it 
It wa* not well localized from the surrounding throe 
and bad to be removed by ihaip dissection It was 
attached firmly to the annular ligament of the wn*t 
It was also firmly bound down to the two eitewof 
tendons of the thumb It w*» carefully dissected 
free and removed In one piece Closure was madem 
Is) era with fine catgut and silk. The hand a as pl*«d 
in a cocked up position on a molded plaster 
Grossly the tumor consisted of an oval mass of tw¬ 
in e measuring 4 by * by I centimeter* On *ert»* n 
appeared to oe dense fibrous septs separating large 
vascular spaces It was sorroanded by 1st and t** 
definitely encapsulated Microscopic section* ty * ta 
numerous densely arranged, various sized blood res* 
•el* with fibrous tissue wirrounding them One vessel 
showed s well organized thrombus in It* lumas 
(Fig 16) Diagnosis fibrohxmianpoma of the (co¬ 
don sheaths He was discharged from the hoytsi 
on May 1 1933 The wound healed wtO r’hywo- 
therapy was started and wrist Joint motion resterm 
to normal after iK months In March, 1 P My*T 
wmt was norms! and tbs tumor had not rtcmrro 
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Fig i C*se i The dmrmctemtic splndLe cell* with 
inteiceHulAT fribnls mike up the gremter pirt of the pic 
tore Typical giant cell* and phagocyted blood pigment 
ere aho present but no xanthoma cell* were found in the 
sections studied X 135 

Cases 1 to 6 well illustrate the features of 
the commone st tumor of the tendon sheaths 
These gi ant cell tumors are characterized by 
an insidious onset and a relatively slow growth 
They are moBt commonly seen on the tendon 
sheaths of the hands, and next most fre 
quently on those of the feet Then there is a 
scattering of localization to the tendon sheaths 
about the wnst and ankle joints. Rarely these 
tumors occur more proxhnally to the body 
Their seat of ongin on the hands and feet 
makes discovery rather early Even despite 
the usual dela> of the patient in seeking atten 
tion the size of the tumors is rarely greater 
than that of a walnut and usually it is even 
smaller The tumors about the wnst and 
ankle tend to be larger In general the more 
peripheral the position the smaller the sue 
and vice versa. There have been cases re¬ 
ported the size of a fist (Ah Krogius Case i), 
the size of a goose egg (Kurtz) of unusual 
size" where the tumor occupied the whole ccn 
tral part of the foot (Ragius) and os large as a 
hen s egg (Sprcnger) (Gonzalez Aguilar) 
Occaslonall) the growth becomes accelerated 
after a slow development over a penod of 
) cars. Symptoms which ma> anse are due to 



Fig 1 Cue * This am sbowi many giant cell* and 
the more compact type of conn retire tissue edit with 
intracellular blue staining material and suggestion* of 
synovial space*. X 13S 

limitation of function of involved tendons or 
pressure on nerves When a large nerve is m 
volved paroxysms of pain may occur as m 
Kurtz s case Pressure on bones may be so 
gradual as to cause no symptoms but ma> 
result in erosion, or replacement of bone (as in 
Harbitx’s Case 4 or Ragius b Case 1) or pres¬ 
sure atrophy with deformity (Esau and 
Hueckel) and (author’s Case 5), occasionally 
infection of the tumor occurs (author s Case 

2) The tumors are usually smooth, rounded, 
or lobulatcd They give an impression of be 
mg hard or elastic. Sometimes they are 
slightly tender on firm pressure The skin 
is freely movable over them and they change 
position with motion of the involved tendon 
Sometimes they occupy a position lateral to 
the sheath Occasionally more than one tu 
mor is present (Jebcns case) (author’s Case 

3) The tumors are well encapsulated and 
shell out readily at operation The tendon 
and surrounding structures are not involved 
as a rule Attachment to the periosteum may 
occur when such a tumor arises from a bursa 
(Hertxlcr) Very rarel> invasion of the ten 
dons themselves is noted (Ollercnshaw s case 
author s Cose 6) but these two examples are 
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Fi( i C«e j Thi roenHennfrun ihmi » »a/t part 
dram mrUing * thaoiovol tmmt of the boot 


the only cases of thu kind in the Literature. 
There is ruely a recurrence if operation has 
been properly executed but when it is In com 
plete recurrence may take place (author* 
Ctae 3) Metastasis from this type of tumor 
u not reported In grois appearance the tu 
morn are varied In color White grey red 
brown and yellow are frequently described ai 
the predominant huei Wien the character 
is tic bright yellow or red brown iplotches are 
noted interspersed through the tumor the 
surgeon can be reasonably sure that he is deal 
mg with a growth of this type 
The microscopic appearance of these growths 
u also perfectly characteristic The basic 
ceils of these tumor* are either typical fibro¬ 
blast* with abundant or sparse intercellular 
fibrils or more compact blunted connective 
tissue cells with avoid nudd and homogene¬ 
ous blue staining Intercellar material These 
probably represent the lynoviil connective 
tissue cells and as a further evidence of it 
synovial spaces mav be encountered in these 
areas (King) In addition to these cells, there 
may be found giant cells xanthoma cells 
blood pigment and cholesterm crystals The 
giant cells and xanthoma cells miy be taken to 
represent the endothelial structures in the 
tumors, reacting in response to the presence of 
the foreign bodies—blood pigment and cboles- 
terin cryitals. Giant cells and xanthoma cells 
are actively phagocytic and may disappear 
when the foreign material has been cared for 



Fi* 4 Caw j Is tie npp« Ifft hand conict there an 
nntrtdi crO» with foamy cytoplasm and central caall 
dart itamtnj rroda The re*t of tbe aecUce aVnrt dcoe 
fihrooa tnaje with fiant crDi aod ocr*»c*nJ arew of bh« 
a ttinin f mterceDnlar nbatasce 

Consequently the presence of these scavtn 
gers is more or leas fortuitous but of definite 
diagnostic value as an indicator of the nature 
of the growth 

There has been considerable discussion and 
difference of opinion In regard to the true 
classification of these growths (3 10 13 ic) 
They have been classified as Inflammatory by 
many observers, the reaction to trauma being 
assigned as one etiological factor Many look 
upon them as granulomatm Still another 
group considers them as due to imbalances in 
the metabolism of the lipoids especially cho¬ 
lesterol And lastly they are thought to be 
true benign neoplasms by a large number of 
competent pathologist*. In many respect* 
they bear a dose analogy to the giant ceil tu¬ 
mor of bone It has long been known that 
there are infiltrations of the skin and other 
organs with lipoid containing xantbomi crib 
in systemic diseases such as diabetes, nephro¬ 
sis, etc. Also any systemic condition which 
disturbs the lipoid metabolism such as jaun 
dice may be associated with hypercfcolesterol 
itmta. and a deposit of lipoid* in certain Vic* 
tiern* Nevertheless it does rtot follow that 
there is always a syst emic derangement in 
these cases simply because giant cell tumor* 
of tendon sheaths have been found in the 
presence of such a systemic disorder as in the 
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cases of McWhorter and Weeks, Kusnetxow 
sky and Ollerenshaw In fact quite the con 
trary has been the result in many carefully 
studied dinical cases For instance in our 
Case 6 the blood chemistry and cholesterol 
determinations were repeatedly within normal 
limits. This case might reasonably have been 
expected to be on a systemic basis because of 
the bilateral distribution of the tumors and 
the close resemblance to that of Ollerenshaw 
A very similar analogy obtains for giant cell 
tumors of bone in the presence of hyperpara 
thyroidism Collections of giant cells in this 
condition may be found in relation to the 
cystic areas in the bones but these do not con 
stitute giant cell tumors any more than the 
patches of xanthelasma in the skin constitute 
giant cell xanthomatous tumors. Ely has re 
ported the simultaneous occurrence of a giant 
cell tumor in the fibula and in the peroneal 
tendon sheath but there are no other cases of 
this kind recorded The weight of evidence at 
present seems to indicate that the loealixed 
growths of the tendon sheaths are not the 
manifestations of a general disease but true 
benign neoplasms It is an open question 
whether these growths could be made to take 
on malignant characters by repeated insults 
as is certainly the case in giant cell tumors of 
bone It is unfortunate that so many terms 
ha\e been used to describe the benign giant 
cell tumors of the tendon sheaths Until fur 
ther evidence is forthcoming It seems that it 



Fig 6. CaJe 5. The roentgcnogTmm shows the dense 
•oft part shadow and the premain atrophy of the outer as- 
pect of the cuboid. It Is sometimes difficult to differentiate 
between a secondary Ineolrmurnt of bone and a primary 
bone tenor with ext anion to the »oft part*. 



7 Ca se 5 To the left of the section there la a mass 
of cholestenn crystal* Dert to which are collect!om of tyrrf 
cal xxnthoojx cefls. In the lower right hand corner is a mui 
of blood ptgmenL Giant cell* are present scattered through 
out. Compact blunted connective tissue cells with much 
bhdih staining intercellular material comprises the bulk of 
the lection. X 75 
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Fij 8 Not ooly wnc the »be*lh* in of ni cm both 
tide* but the tendon* »ert frettly cokrjed iod infiltrated 
with nraiof nodule* 

would be well to regard the deilgnabons giant 
cell sarcomata, giant cell myelomata or tar 
comata with mydoplaxe* ai incorrect 
Case* 7 to 11 Illustrate aome of the varia 
tions which may be encountered In these tu¬ 
mor* of the tendon sheath* Case 7 for ex 
ample, might be considered a pore fibroma of 
adult type cells. The section suggests In 
place* that the cdli are undergoing degenera 
tlon. It 1 * quite likely that this is evidence of 
secretory activity with do normal outlet. 
There are many slit like opening* which may 
represent synovial space*. In Case 8 on the 



Fijf a Ci» 6 V urn 11 am with fuat edi* a ten ■ 
the kr»cr ctfitrml pertmw ol tk» KtIjoc JctM «Jxn « it ur 
crib coertumnt hpochrwivt rrurtdn Oc fpeoil tit itid 
th<»* crii* ut qm 1 e muDeroa* *ad ara m t m^wned tlutwxk- 
oot the field Th* nmJn m*»* of the tbeer cctmti <V rrW 
turiy yoaog £brobk»U rrpkan* and m\ *dm j tie wwail 
tendon ftrecturr *htch u»bown tra\em*f ti« upper part 
of the field X 75 

other hand the fibroma consists of interfacing 
bundle* of a more imm ature type of connec 
tive tissue This may well be the late stages 
of a synovioma which is going over into pure 
fibrous tissue Case g is a beautiful example 
of one of these synovial sheath tumors ahich 
are loosely grouped under the term gan¬ 
glion There arc dcarfv reproduced synonil 
Fringe* and papillary projections Into spaces 
occurring in this tendon sheath tumor The 
infiltration with cells of a chronic inflammt 
tory type farther emphasise* the similarity to 
the synovial villi seen In chronic arthritis 
These tumors were clinical!) not the typkal 
ganglia but much more truly neoplastic m 
nature It is certain that they would be con 
sidered neoplastic by most pathologists as the 
main mass of the tumor consisted in dense 
fibroblastic tissue. The fact that these syno¬ 
vial cells have gone on to complete differen¬ 
tiation with reproduction of the characteris¬ 
tic* of lynovlal membrane* is a true indication 
of their origin It is customary to look upon 
ganglia as fibrous turnon which have coder 
gone cystic degeneration It would seem moth 
more logical to look upon th*m as tumor* 
originating from synovial cells which have pm- 






Fig 10 Case 6 Thu *ection ihowi the nomul tendon 
—dirk tuning- being cr eroded uide »nd invaded by an 
actively growing connective tlanie X 75 

served their function of secreting muon for 
which there is no outlet and hence a cyst 
forms Certainly pathologically there is little 
evidence to support the theory that the cysts 
arise from degeneration in these tumors 
Case 10 shows that the synovial cells possess 
remarkable powers of differentiation The 
cells are blunted the nuclei rounded There 
is an abundance of blue staining mucinous 
material as an intercellular ground substance 
The whole tumor shows this structure quite 
uniformly and areas such as that in the center 



Fig 11 Cue? The icctlon U mainly composed ot con 
neenve ti**ac cell* ot adult type There are noroeiuui alit 
like ayntmal «pacea X 75 

of the illustration represent a transition to 
cartilage In time this tumor would have un 
doubtedly become a true chondroma of the 
tendon sheath A number of examples of 
chondroma of the tendon sheaths have already 
been reported (Janik Brenckmann and Jung, 
Chevner) Case 11 affords a perfect example 
of a rather uncommon tumor of the tendon 
sheaths which had recurred after incomplete 
removal years previously Burman and Mil 
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gram have assembled 16 cases of these hem¬ 
angiomata \ Dell* Mano and Pnnagalh m 
1933 added tvpical examples to the literature 



Fir jj Cue ti L*rie »oft put dmatty withoct boot 
trrwVttaemt It U fobcntxc>e«ti ud l emjcp d* tie tra¬ 
de** 


There were no Instance* in our cases of tl* 
more unusual forms of tumors such as hp- 
omftta (Strauss White Brandi o Cbiarfuimo 
Vaidoni), lymphangio-endotheliomata (Fal 
dim Scagflori Huguenin and Oberling Piind 
galll) nor of the malignant varieties of which 
there are reported cases scattered through the 
publications on collected tendon sheath tu¬ 
rnon (Touroeaux Harblti JanOc, etc) 

At this point it seems logical to consider the 
embryology and btologj of the synovial ceils 
Recent studies have furnished increasing evi¬ 
dence of their undoubted mesenchymal origin 
Tt has been established that all cells having 
such an ongin possesa the capacity of revert 
fng to the primitive fibroblast (i j) From tis¬ 
sue culture studies on synovial cells, Vaubel 
has been abfe to demonstrate that these cefls 
produce mudn not as a cellular degeneration 
but as a true secretion He regards this muon 
production as a ground substance of the syno¬ 
vial tissue analogous to the intercellular sub¬ 
stance of the cartilage matrix except that It 
persists In a liquid state Under certain condi 
tions the synovial cells exhibit a decided pol> 
morphiim—varying in contour from round to 
polygonal to almost epithelial appearances on 
the one hand and to typical spindle forms on 
the other There Is also morphological evi¬ 
dence that the synovial membrane is a *pe- 
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a ah red type of connective tissue (Segale) On 
studying the histology of normal and abnor 
mal synovial membranes, the importance of 
the varying underlying supporting tissue was 
brought out by Key These supporting tis¬ 
sues offer a considerable range of morphology 
from areolar to adipose to fibrous m nature 
King has drawn attention to the tra n sitions of 
the synovial cell through a pseudo-cartilage to 
a true cartilage cell m the regions where the 
synovia attach to the cartilage The richness 
of the blood and lymphatic supply to the syno¬ 
vial membrane offers a chance for endothelial 
elements and their derivatives to take part m 
the t um or formation In summary, the syno¬ 
vial cell is one which enjoys multi potential 
variations Under some conditions it may re 
vert to the primitive type spindle form connec 
tive tissue but it is closely related to the 
cartilage and bone cells and In certain areas 
possesses the ability to differentiate in the 
direction of cartilage This primitive synovial 
cell may be designated as a synovioblast to cor 
respond to similar chondroblasts and osteo¬ 
blasts of the precursors of cartilage and bone. 

The tumors which arise from the tendon 
sheaths then may consist of the synovial cell 
and its variants as the central figures But 
the supporting areolar fibrous or fatty tissue 
may also take a part m the formation of the 
growth, and the endothelial elements may 
enter from the richness of the blood and lym 
phatic supply From the endothelium, scav 
enger cells such as macrophages giant cells 
and reticulo-endothehal cells may escape to 
lend variety and color to the tumor The 
pathologist has as his task the sifting of the 
essential from the non essential elements He 
must if possible, assign the proper weight to 
each component of the growth If proper rec 
ogmtion can be given to the site of origin, it 
may be useful to draw up a tentative dassifi 
cation which has the merit of applying equally 
well to the growths of tendon sheaths bursa: 
and joints. Such a schema is herewith sub¬ 
joined in the hope that it may serve as a work 
ing basis for a more complete classification of 
these tumors as material accumulates. 

Synoviogemc tumors Tumors having their 
origin in the synovial membranes of tendons 
bum joint capsules and joint linings. 


Btnitn 

Tendon sheaths Joints and Burwe 

t symmoblastonia ganglion synovioblastoma. 
b fibroma fibroma 

in tr*-articular 
extra articular 

c. chondroma, or asteochondroma.chondromatosis 
d giant cell xanthoma giant cell synovial 

membrane tumor 

e. angioma angioma 

hemo hjemo 

lymph lymph 

f lipoma lipoma 

JfalignanJ —Synoviogemc aarcomata—These con 
tain many of die elem ent ! derived from the synovial 
membranes or from the tissues In apposition to 
them The cases reported arc at yet too few in num 
ber to separate out anatomic types. 

XleiasUUtc Involvement of tendons, bursas or joints 
practically never occurs. 


CONCLUSIONS 

Tumors of the tendon sheaths are closely 
related to tumors of joints and burse 

The basic cell of all these tumors is the syno¬ 
vial cell 

The synovial cell is a modified mesenchymal 
cell with multipotential qualities. 

It may revert in one direction to the fibro¬ 
blast or may go over mto cartilage and bone in 
the other 

Evidence is presented to support this con 
tention and a tentative classification of tu 
mors of the tendons, joints, and bursa is pro¬ 
posed. 
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OF THE STOMACH 
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T HE cure of cancer of the stomach by 
surgical treatment has been accom 
plished m a sufficient number of cases to 
remove any doubt that cure is possible under 
certain circumstances It is unfortunately 
true however, that the number of cures m re 
lataon to the incidence of the disease is pitiably 
small If, however the possibility is consul 
ered of the curability of carcinoma of the 
stomach when it is still confined to the walls 
of the stomach and is widely removed it is 
found that about 50 per cent of the patients 
are alive and apparently without recurrence 
5 years after operation The earliest possible 
recognition of the growth and its prompt and 
thorough removal therefore is the hope of the 
patient with carcinoma of the stomach In ad 
dition to the possibility of cure, surgical treat 
ment properly applied in many of the less favor 
able cases will prolong life will protect against 
disagreeable complications and in many re 
spects wifi fully justify such treatment 
In regard to the most important factor in 
increasing the percentage of cures that is 
early diagnosis it is an unfortunate paradox 
that although the disease readily can be iden 
tified in Its early stages this is rarely done 
The competent fluoroscopist may, in rare in 
stances Jail to detect early carcinoma of the 
stomach, but all too often the first fluoroscopic 
examination discloses advanced disease The 
chief reason for this frequently has been 
pointed out namely the early clinical signs of 
carcinoma of the stomach are often so vague 
and apparently so insignificant that the ne¬ 
cessity of the only examination (roentgeno¬ 
logical) by which the eariy symptomless le 
sion can be detected is easily overlooked To 
avoid this error which interferes so seriously 
with Increasing the efficiency of treatment of 
the disease is a problem of modern medicine 
which presents unusual difficulties 
When a pre-operative diagnosis of cara 
noma of the stomach has been made or a le¬ 


sion which may be malignant has been demon 
strated roentgenologicaSy the basic indjcation 
for treatment is that unless definite metas¬ 
tasis can be demonstrated surgical expiora 
tion of the growth is warranted This pan 
aple cannot always be followed for there may 
be clear evidence, such as involvement of the 
cardia that the growth is irremovable The 
conscientious surgeon however should view 
the situation from the standpoint that cure 
may sometimes be brought about in cases in 
which on pre-operative examination, the dis¬ 
ease appears too far advanced for cure. Such 
a view tends, of course, to decrease the rate of 
resectability when based on the number of 
cases in which exploration is made, to increase 
the rate of resectability when based on the 
number of patients whose condition is ding 
nosed as carcinoma of the stomach, and also 
to increase the operative mortality rate The 
effectiveness of surgical treatment is greater 
with such practice however, both in respect 
to the number of cures and to the degree of 
palliation 

The question of whether metastasis is pres¬ 
ent in carcinoma of the stomach it of first im 
portance in determining whether or not aurgi 
cal treatment is indicated Fortunately early 
distant metallic growths occur in situation* 
in which they can be detected by careful 
e x a min ation and when they are found the 
situation is clarified in so far as any prospects 
of cure are concerned but when they are 
overlooked unnecessary exploration may be 
made The most common sites of distant 
signs of incurability are the supraclavicular 
lymph nodes and the peritoneum of the rectal 
shelf Nodules in either site denote meurabd 
ity but not always undesirability of explor 
ation When enlarged lymph nodes are pal 
pabie in the supraclavicular area, and the 
patient 1* Lnown to have carcinoma of the 
stomach, the nodes must be considered me 
tastatic until proved otherwise Usually they 
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fit Into a picture alread) identified as that of 
Inoperability and the assumption that they 
are malignant Is warranted Occasaonalh 
however the primary growth Is small ob- 
strnctkm Is present or is impending and the 
enlarged lymph nodes are not as typical of 
metastatic nodules as those which usually are 
encountered. It is then necessary to exdse, 
under local anesthesia, a nodule satisfactory 
for microscopic examination and treatment u 
then directed according to the result of this 
stud) If the excised node is malignant, op¬ 
eration is always contra indicated even if 
marked obstruction Is present, for the life of 
the patient Is so near an end that non surgical 
treatment of the obstruction Is best. If the 
nodes prove to be inflammatory and there are 
no other detectable metastatic growths, ex 
ploration is indicated unless the lesion or its 
local extension or other factors explo¬ 

ration unwise 

Involvement of the peritoneum of DougUs 
pouch should be most care full) sought for as 
this ma\ be the site of not only an early bat 
also of the only metastasis Rectal era mini 
txm of patients with carcinoma of the stomach 
should never be omitted should be made after 
the bowel is cleared of fecal material and the 
patient should be examined in both the hthot 
om) and knee-chest positions Peritoneal Im 
plantation in Douglas pouch la usually sof 
fioentl) well detmed either because of the 
almost cartilaginous feeling of the tissue as 
described b> Blamer or because a distinct 
nodular mass Is fixed to the pelvic peritoneum 
as it is reflected from the anterior aspect of 
the rectum. Not infrequent!) however a 
sense of rigidity of this portion of the perl 
tooeum may arouse only suspicion that rm 
plantation has occurred, and in the absence of 
definite nodule* exploration of the gastric le 
rion may be advised if it is otherwise indi 
cated The mechanism of pelvic Implantation 
from a gastric lesion probably dlffera from 
that of supraclavicular metastasia. The latter 
obvious!) takes place through the lymph 
channels, and the former apparent!) is by 
direct Implantation of cells. The most striking 
example of such implantation Is seen in the 
Krukenberg tunion examples of such tumors 
have been encountered In the form of large 


malignant pelvic tumors secondary to small, 
non-perforating carcinomata of the stomach 
which caused no digestive disturbance and 
which were not detected until the pelvic tu¬ 
mors had been removed It is because these 
rectal secondary growths are probabl) true im¬ 
plants that operation on the primary growth 
may occasionally be advisable even when sec 
ondary rectal growths are definitely present 
For example the patient who is in good gen¬ 
eral condition but who has an antral lesion 
that is producing obstruction may be greatly 
benefits by operation both In respect to refarf 
of symptoms and length of life even If growths 
In the rectal shelf are encountered in the 
course of the p re-operative examination 
The more common adjacent sites of metas¬ 
tasis are the liver and the region of the um¬ 
bilicus, and when such metastatic growths are 
demonstrable dimcaliy operation is contra 
Indicated regardless of other ararmstancei. A 
nodule In the region of the umbilicus may be 
so small that its excision Is advisable to permit 
more positive examination and the difficulties 
of determining by clinical examination wheth¬ 
er or not an enlarged liver is aecondarily In 
volved, are well known. The applicability hi 
these cases of more recent method* of roent 
grmokfgical visualisation of metastatic nodules 
in abdominal organs by administration of 
thorotrast is as yet unknown If doubt exist* 
a* to whether metastasis to the liver has taken 
place and If circumstances otherwise indicate 
that exploration Is warranted. It should be 
done. The indications for sur g er y when intra 
abdominal metastasis is encountered after the 
abdomen is opened will be discussed later 
Extra-abdominal metastasis is relatively 
rare with carcinoma of the stomach, except fa 
the supraclavicular lymph nodes. For ex 
ample pulmonary metastasis is so rare that 
It la not the routine In The Mayo Quite to 
make a roentgenogram of the thorax In these 
cases. In a study of all the roentgenological 
examinations of the lung made In the clinic up 
to 1930 KIrklln and Ochsoer found that p°j~ 
monar) lesions definitely secondary to card- 
noma of the stomach were extremely unarm 

mon and only 3 instances could be found There 

was 1 case each of involvement of the right 
lung the left lung and both longs In * d 
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these cases the lesions were circumscribed 
in the other, the lesion was of the infiltrative 
type The suspicion, therefore that the dis¬ 
ease is more advanced than the local lesion 
makes it appear to be, should be confirmed 
by roentgenograms of the thorax 
Abdominal metastasis other than the forms 
mentioned are not infrequently detectable or 
suspected by the demonstration of fluid or of 
extra gastric masses and such findings defi 
mtely contra indicate an} surgical treatment 
The significance of irremovable metastasis 
discovered at exploration therefore is incur 
ability, but, as will be pointed out such 
growths may in certain circumstances not 
preclude the possibility of long continued 
palliation by removal of the primary growth 
Examination of the upper part of the abdo¬ 
men frequently will disclose findings of impor 
tance in deciding as to the advisability of 
operation and when such information is cor 
related with the roentgenological report of the 
character of the lesion as shown bv fluoro- 
scope and roentgenogram the possibilities of 
surgical treatment become more predictable 
There are, however frequent apparent in con 
sistenacs between physical findings and surgi 
cal possibDities The most common fallacy is 
that the non palpable growth is more likely 
to be found removable than the palpable one 
but the reverse js often true The large growth 
often is of the colloid type with sharply de¬ 
fined margins whereas the small lesion maj 
extend by infiltration and have little tendency 
to formation of tumor When the growth can 
be palpated its mobility is of extreme impor 
tance m estimating the possibflit} of removal 
A very large tumor freely movable particu 
larly lateridl}, is perhaps more likely to be 
found resectable than a small tumor which is 
more or less fixed A high lying lesion the 
edge of which presents at the left costal mar 
gin on Inspiration on shifting the position of 
the patient msj be found to be mobile and 
accessible I have observed cases m which the 
condition apparently was inoperable because 
a tumor was situated m the fundus and was 
concealed bv the thoraoc wall, however the 
growths were readily removed because the> 
involved chief!} the greater curvature. The 
large fixed tumor is almost always inoperable 


and when it extends to the right enough to 
make difficult its differentiation from an en 
larged and involved liver exploration should 
be advised against Multiple tumors are also 
almost certain evidence of mcurability, for 
they usually represent malignant infiltration 
of the great omentum 

The correlation of physical findings with 
the roentgenological report is exceedingly im 
portant and is later discussed 

The age of the patient is important in con 
sidenng the advisability of operation for gas¬ 
tric carcinoma Other things being equal, the 
younger the patient the more clear are the in¬ 
dications for exploration and it is on relatively 
younger patients that the most extensive op¬ 
erations are justified Total gastrectomy for 
example does not seem a reasonable proce¬ 
dure if a patient is 70 years of age whereas 
the same procedure might be justifiable if a 
patient were 50 The possibilities of cure of 
younger patients moreover, are as good as 
when patients are older a fact which is con 
trary to what I believe is the general impres¬ 
sion Gray for example in a study of 373 
patients who obtained 5 year cures following 
resection done m the clinic, showed that the 
percentage of cures was as high among pa 
Lents who were in the decade of life from 35 
to 45 years aa among those who were in the 
decade from Oo to 70 years The practice, 
therefore of attempting to carry out gastrec¬ 
tomy for the more extensive lesions of young 
patients is sound 

The condition of the patient is not always 
easy to judge correct!}, in so far as the oper 
ative risk is concerned Extremes are slgmfi 
cant The patient who is marked!} over 
weight constitutes a poor risk as does the 
patient who has lost much weight particu 
lari> if loss has been rapid Of these, however, 
the patient who is underweight apparent!} has 
less babOit} to complications such as those 
referable to the lung than have patients who 
are overweight In the average case estima 
tion of the condition of the patient who has no 
other organic disease is largcl} speculative 
since the factors which have to do with re 
covery are too intangible to be measured 
The mortalit} rate of gastric resection among 
women for example, is consistent!} lower than 
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fit into a picture already Identified as that of 
inoperability and the assumption that they 
are malignant is warranted Occasionally 
however the primary growth la small ob¬ 
struction. is present or Is impending and the 
enlarged lymph nodes are not as typical of 
metastatic nodules as those which usually are 
encountered It Is then necessary to exdse 
under local anesthes i a, a nodule satisfactory 
for microscopic examination, and treatment u 
then directed according to the result of this 
study If the erased node is malignant, op¬ 
eration is always contra indicated even if 
marked obstruction is present for the life of 
the patient is so near an end, that non-eurglcal 
treatment of the obstruction is best If the 
nodes prove to be inflammatory and there are 
no other detectable metastatic growths ex 
ploration is indicated unless the lesion or its 
local extension or other factors make explo¬ 
ration unwise. 

Involvement of the peritoneum of Douglas 
pouch should he most carefully Bought for as 
this may be the site oi not only an early but 
also of the onl\ metastasis. Rectal examine 
tron of patients with carcinoma of the stomach 
should never be omitted should be made after 
the bowel is deared of frrcal material and the 
patient should be examined m both the lithot 
omyand knee-chest positions Peritoneal im 
plantation in Douglas pouch is usually *uf 
fiaently well defined other because of the 
almost cartilaginous feeling of the tissue as 
described by Blumer or because a distinct 
nodular mass is fixed to the pelvic peritoneum 
as it is reflected from the anterior aspect of 
the rectum Not infrequent!) however a 
sense of rigidity of this portion of the peri 
toneum may arouse only suspicion that fan 
plantation has occurred and in the absence of 
definite nodule* exploration of the gastric lo¬ 
tion may be advised if it Is otherwise indi 
cated The mechanism of pelvic implantation 
from a gastric lesion probably differs from 
that of aopradavncular metastasis The latter 
obviously takes place through the lymph 
channels and the former apparently ii by 
direct implantation of cells The most striking 
example of *uch implantation is seen in the 
Kruken berg tumors exa m ples of such tumors 
hare been encountered m the form of large 


malignant pelvic turnon secondary to small, 
non perforating cardnomata of the stomach 
which caused no digestive disturbance umJ 
which were not detected until the pelvic tn 
toon hod been removed It is because these 
rectal secondary growths are probably true im- 
plants that operation on the primary growth 
may occasionally be advisable even when sec 
onaaxy rectal growths are definitely present 
For example the patient who is in good gen 
eral condition but who has an antral It-rioo 
that is producing obstruction may be greatly 
benefited by operation both In respect to relief 
of symptoms and length of life even if growths 
m the rectal shelf are encountered in the 
course of the pre-operative examination. 

The more common adjacent iite* of metas¬ 
tasis are the liver and the region of the mn 
b01 cub and when such metastatic growth* are 
demonstrable clinically operation Is contra 
indicated regardless of other circumstance*. A 
nodule in the region of the umbilicus may be 
so small that its excision is advisable to permit 
more positive examination and the dlfiiuHla 
of determining by clinical examination wheth¬ 
er or not an enlarged liver is secondarily in¬ 
volved arc well known. The applicability In 
these cases of more recent methods of roent 
penological visualization of metastatic noduk* 
m abdominal organ* by administration of 
thorotrast is as yet unknown If doubt exists 
as to whether metastasis to the liver has taken 
place and if circumstance* otherwise indicate 
that exploration is warranted, it should be 
done. The indications for surgery when intra 
abdominal metastasis is encountered after the 
abdomen is opened will be discussed later 

Extra abdominal metastasis i* relatively 
rare with carcinoma of the stomach except in 
the supraclavicular lymph nodes. For ex 
ample pulmonary metastasis 1* so rare that 
it is not the routine in The Mayo Clime to 
make a roentgenogram of the thorax in these 
case*. In a study of all the roentgenological 
examinations of the lung made in the dink up 
to 1930 Kirklin and Ochrner found that pel 
monary lesions definitely secondary to cam 
noma of the stomach were extremely un con^ 
mon and only 3 Instances could befound. Thor 
was 1 case each of involvement of the right 
lung the left long and both lung* In * « 
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ologicaJ report. This patient weighed 75 
pounds (34 kilograms) at the time of oper 
ation, she gamed 35 pounds (159 kilograms) 
after operation and lived more than 2 years in 
comfort and enjoyment of an active life before 
succumbing to hepatic metastasis. 

The limitation of roentgenology in the field 
0 f gas tnc malignancy is m idea ti/ying the small 
ulcerating lesion and the experienced roent 
genologist will be cautious m giving a positive 
opinion as to the question of malignancy in 
the presence of these small lesions Kir 1 dm 
and Eusterman recently have presented some 
important criteria on which at least a pro¬ 
visional diagnosis can be given In so far as 
the indications for surgical treatment of the 
questionable gastric lesion is concerned I 
believe it is generally accepted that unless an 
ulceration continues to exhibit a benign char 
acter by consistent and definite healing it 
should be assumed to be at least potentially 
malignant and should be dealt with accord 
ingly 

The indications for operation m cases of 
gastric carcinoma require selection of the 
optimal time for operation The risk of re 
section under the most favorable conditions 
is not great considering the seriousness of the 
problem, but the attainment of a low' mor 
tality rate provided it is consistent with the 
highest possible rate of operability and thor 
ough removal, u an accomplishment demand 
fng most meticulous care in all the details 
involved In treatment The patient should 
then be in the best condition possible for 
operation and this frequently requires hos¬ 
pitalization so that the effects of obstruction 
may be overcome dehydration countexbal 
anced the stomach cleansed, and nutrition 
improved as much as is reasonably possible 
Exploration for carcinoma of the stomach 
should be earned out under anaesthesia ade 
quate to permit accurate determination of 
what can be accomplished For this reason 
local anrcsthesia must be used with a con 
saousness of Its limitations Abdominal wall 
block is frequently employed in the clime to 
permit exploration for carcinoma of the stom 
ach but in those cases m which it is not im 
medmtdv apparent that cither the growth is 
removable or that peritoneal implants give 


evidence of inoperability, a general an (esthetic 
is given to permit thorough examination to 
determine the extent of the disease The m 
anon abould vary with the situation of the 
growth An incision in the median line is 
satisfactory for lesions of the body and an¬ 
trum , for fuudic lesions or for those m which 
total gastrectomy is contemplated, a left 
rectus incision is advantageous. 

Unless it w dearly apparent that the dis¬ 
ease is incurable because of peritoneal rm 
plants careful abdominal exploration should 
first be made This exploration should in 
elude the routine examination which would 
disclose any independent lesions or disease 
which might be detectable Examination of 
the gall bladder and of the biliary tract 
therefore is of particular importance because 
of the frequency of disease in these structures 
The importance of a record of any other le¬ 
sion within the abdomen cannot be overesti 
mated As an illustration of this fact, I can 
recount the case of a man aged 70 years on 
whom I operated for an extensive carcinoma 
of the stomach, and for which subtotal gas¬ 
trectomy was performed, supposedly as a 
palliative procedure only, since the apparently 
Involved lymph nodes could not be removed 
The gall bladder was almost entirely tilled 
with small stones Any operation on the gall 
bladder, however, was contra Indicated at 
this time The patient made a satisfactory 
convalescence from operation, and 4 years 
later after a period of pain and distress, 
jaundice appeared If it had not been known 
that gall stones were present, the jaundice 
might have been looked on as evidence of re 
currence of malignancy in the liver or biliary 
tract The excellent condition of the patient, 
however warranted further operation, and at 
this time 4 large stones were removed from the 
common bile duct It is of interest that there 
were no calculi in the gall bladder and there 
was also no evidence of any recurrence of car 
anoma m the upper part of the abdomen, 
the unremoved, enlarged lymph nodes which 
it had not been possible to remove at the time 
of the gastrectomv had entirely disappeared 
Recently the patient has reported himself to 
be in excellent health a vears after the last 
operation 
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The chief importance of exploration how¬ 
ever is to determine whether distant and irre 
movable abdominal metastatic growths are 
present. The rectal shelf should always be 
explored since peritoneal implants may be 
present which were not detectable during the 
clinical examination If dehnite implants are 
found but do other evidences of peritoneal in 
volvement can be discerned surgical treat 
ment of the lesion must be considered from 
the viewpoint that the disease is obvious!) in 
curable In spite of this tbe growth occasion 
ally Is so situated that resection is not only 
possible but advisable because of the relative 
ease with which resection can be done and 
because of the protection it will afford tbe pa 
bent against the earl) onset of obstruction 
The presence of peritoneal implants dearly 
contra indicates an) attempted palliation by 
surgical means 

Recognizable metastasis in tbe liver is usu 
ally a dehnite contra Indication to an) surgi 
cal procedure but the apparently isolated 
s m a ll , metastatic nodule in the liver may not 
be sufficient reason for not removing an oper 
able growth As a matter of fact I have seen 
some extraordinary examples of tbe length of 
time up to 3 and 4 years that a patient ma) 
live with metastasis to the liver after the 
primary growth has been removed The dr 
cumstances under which resection Is advisable 
in the presence of metastasis are, however 
most exceptional one of these favorable dr 
cumstances is present when there is do evi 
dence w the general condition of the patient 
that the hepatic involvement baa progressed 
to apoint at which function is Interfered with 

The significance of involvement of the re 
gional lymphatic structures Is extremely im 
portant In deciding whether or not operation 
Is advisable. Tbe greatest variability exists in 
the extent and the degree of such Involve 
ment Widespread involvement of the re 
gional lymphatic structures is a very tmfavor 
able prognostic sign. It should never be for 
gotten however that cure is still possible even 
though the disease has extended Into the 
adjacent lymphatic structures. I have seen 
many patients who hair been cured but who 
at the time of operation had such widespread 
involvement of the lymph nodes that the 


operation was undertaken as ord> a palliatne 
measure. Therefore onl> one conduskm can 
be drawn namely that with wide removal of 
the primary growth, but not of all of the in 
volved lymphatic structures, occasionally the 
patient has enough resistance to the disease to 
prevent its further extension This possibility 
in surgical treatment of cardnoraa is worthy 
of considerable further investigation The 
decision as to whether operation Is Indicated, 
therefore will be governed chiefly by the 
character of the growth itself because of 
these known facts and because of the oncer 
taint) as to whether lymph nodes are in 
volved 

The significance of involvement of the 4 
major groups of lymph nodes about the stom¬ 
ach is important, since it has been m> experi¬ 
ence that the suprapyionc and infra pyloric 
groups, if involved are of more senoos prog 
nos tic significance than those along the greater 
curvature and the lesser curvature This fa 
probably because it is more difficult to carry 
out widespread removal of the former t group* 
of lymph nodes than of the latter Immedrste 
microscopic examination of a lymph node, if 
there Is widespread enlargement of nodes, fa 
extreme!) important nnce a negative report 
in ao far as malignant Involvement is con¬ 
cerned is of real significance. 

Examination ol the growth itself should be 
most thorough As has been mentioned be 
fore the patient should be sufficient!) relaxed 
so that there is no interference with maximal 
mobilization of the stomach. If the patient a 
straining the impression ma) be given that 
the stomach is fixed because of the advanced 
disease an entirely different picture may be 
given when there Is adequate anxstheca. In 
this mobilixatiOD the great omentum shcwld 
be pulled outside of the abdomen. Unfortu- 
natel) In many cases, it seems apparent that 
the growth itself does not permit compile 
removal because of extra gastric extension bat 
this should be made certain before such * 
decision is reached Unless it is 
ent that the growth is irremovable, the kswc 
peritoneal canty should be widely opened 
through tbe gastrocolic omentum to inspect 
the extent and the character of the poster** 
perforation If It is not certain that Incurable 
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penetration of the pancreas has occurred, and 
if the growth is otherwise removable, resec¬ 
tion should be earned out because in many 
instances the posterior attachment is found to 
be merely an inflammatory one. If superficial 
invasion of the pancreas by the malignant dis¬ 
ease has occurred cautery excision of the area 
may at least give possibilities of cure Per 
foration against the under surface of the liver 
is not necessarily a contra indication to re 
moval of the growth, since it ma> be found 
that what is apparently direct involvement of 
the liver is only an Inflammatory attachment, 
and if extension of the growth in other direc 
tions permits its removal, attachment to the 
hver Should not stand m the wa> of removal 
If the growth proves to be unattached to 
the surrounding structures or such attach 
ment does not necessarily interfere with the 
advisabiht> of resection, examination of the 
extent of the growth in the stomach is the 
next step It is fortunate that carcinoma, 
except in its extremely late stages does not 
extend beyond the pylorus into the duodenum, 
but this fact is perhaps counterbalanced by 
the tendency of the disease to progress upward 
toward and along the lesser curvature rather 
than along the greater curvature This fea 
ture most often explains inoperability and 
also increases the difficulty of thorough re 
moval when the growth is resectable 
A study of the infiltration by careworn a of 
the stomach showed as Cuneo first pointed 
out the tendency of carcinoma to extend 
through the submucous lymphatic structures 
toward the lesser curvature more rapidl) than 
toward the greater curvature If therefore 
the carcinoma is of the infiltrating type exam 
matron should be particularly carefully made 
of the extension upward along the lesser 
curvature, to detect, as accurately aspossible, 
the limits of this Involvement. There is 
however the very important point m thu 
connection that thickening of the gastric wall 
should not be confused with carcinoma Such 
differentiation of course is not made without 
difficulty but the extent of invasion of actual 
malignant) usuall) is definite and it has been 
m> experience that one is more hhel> to err m 
saying that thickening in the gastric wall is 
carcinoma rather than that it is not Definite 


involvement of practically the entire lesser 
curvature is usually a contra indication to 
radical operation The exception, however is 
in those rare cases in which the entire stomach 
is involved m the infiltrating type of carcinoma 
which results m what is called limtis plastics 
type, it is in this type that total gastrectomy 
it most likely to be feasible Unfortunately, 
this infiltrating type of caronoma is moat 
difficult to cure, and it is reasonable to assume 
a pessimistic attitude toward extremely radi 
cal procedures for this type of carcinoma 
because of the great rarity of cure On the 
other hand the ulcerating or the colloid types 
of carcinoma are much more clearly demar 
cated and microscopic evidences of camnoma 
were never found more than 4 centimeters 
beyond the edge of the area m which there 
was gross evidence of disease 
One may assume therefore when encoun 
tenng the ulcerative or colloid type of card- 
noma, that determination of extension of the 
disease by palpation is accurate, and if the 
growth is removable at all, removal can be 
undertaken without fear of encountering un 
expected extension of the disease beyond the 
point at which it was identified. In the ulcer¬ 
ative and colloid type the more the growth 
encroaches on the greater curvature, the 
greater will be the prospects for removal, 
because of the rclativel) easy mobilization of 
the growth throughout its entire extent, the 
gastrosplenic omentum can be divided easily 
and the greater curvature completely mobil 
reed The largest tumors which may still be 
operable are of the colloid type. It is extreme 
ly important that this fact be kept in mind, 
because the \er> use of the tumor may give 
the impression that it is irremovable and yet 
resection may be relatively easy to accom 
phsh A decision as to whether resection is 
justifiable or not depends also to a consider 
able extent, on the type of stomach in which 
the growth has occurred In those cases in 
which the stomach is small and high lying an 
infiltrating growth raa> be dear!) inoperable, 
whereas a similar growth of the asthenic pa 
tient with a prolapsed stomach ma> be oper 
able Similarly, with the extremel) large 
or colloid type of carcinoma total 
gastrectom\ or almost total gastrectomv is 
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justifiable in certain types of stomach, whereas 
It would not be reasonable m other types 
If resection seems to be justifiable there are 
many variation i in the methods by which It 
may be accomplished In so far as general 
principles are concerned the growth should 
be removed as widely as possible gastric con 
tinuity should be re-established without undue 
tension and mechanical function should be 
perfect. There is no reason, of coarse In 
operations for carcinoma, of the type of oper 
ation being adapted to Influence gastric chem 
Is try Detailed description of methods is un 
necesaarj In a general way it Is advisable 
that the stomach after resection be re united 
to the jejunum by one of the many methods 
advised for this Re-estabUshment of con 
tinuity by reuniting the stomach and doode 
num following resection after the Billroth I 
method is inadvisable because if recurrence 
tabes place it is iiJteiy to develop In the 
vicinity at least of such an anastomosis and 
be responsible for obstruction- The more cr 
tensive the resection, the more is an anterior 
anastomosis between stomach and jejunum 
indicated This anastomosis simplifies the oper 
ation u equally satisfactory from the me 
chain cal standpoint, and because of its greater 
ease of performance came* a lower mortal 
ity rate in dealing with extensive growths. In 
total gastrectomy there Is greater nik of in 
fection than in other procedures and of failure 
of the anastomosis between resophagui and 
jejunum to heal The properties of healing 
therefore should be augmented as much as 
possible by providing for administration of 
fluids and nourishment by a catheter placed 
in the jejunum Rarely is local excision of car 
dnoma to be preferred Indications for such 
a procedure are limited to high, well dreum 
scribed growths involving the greater curva 


tore. Excision of such growths, with direct 
closure is an excellent method of avoiding 
operative risk, and of accomplishing just u 
thorough removal of the disease as by the usual 
gastrectomy 

So far as palliation by operation fa con¬ 
cerned with the exception of gastric resection 
exclusion of the growth is by far the most 
effective method of bringing about palliation, 
and I beheve there is a much wider application 
for this operation than It has been accorded. 
The fact that the growth can be permanently 
excluded from all contact with food, and gas- 
tro-intestinal continuity be made completely 
independent of the disease, Is of great lmpor 
tance and patients not only live much longer 
than they Irve after gastro-enterostomy as a 
palliative procedure but usually in complete 
comfort in so far as digestion is concerned. 
Gflstro-ecterostomj too frequently faffs to 
accomplish what ft is hoped to do as a poflis 
tive procedure. 

If operation for gastric carcinoma is earned 
out along the general lines that have been 
outlined, we have found in the clinic that the 
rate of operability u approximately 45 
cent, the mortality rate tor gastric resection 
can be kept at approximately io per cent 
The possibilities of cure of cancer of the stom¬ 
ach are shown by the fact that of several series 
of consecutive cases In which gastric resection 
was earned out in the clinic, an average of 
18 per cent of the patients are alive and appar 
entiy well after operation regardless of the 
extent of the disease at the time of the resec 
tion If those cases are selected In which the 
disease Is still confined to the stomach that 

fa In which there is no lymphatic Involvement 

the percentage of patients alive and app^r 
entiy well 5 yeari after operation fa 49 
cent. 
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FRACTURES OF THE LATERAL CONDYLE OF THE TIBIA 
CLASSIFICATION, PATHOLOGY, AND TREATMENT 1 
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CALLAHAN B S M D akd CARLO S SCUDERI, B.S 41 D Chicago 


T HE amount of disab ility ca used by a 
fracture of the lateral condyle of the 
tibia is very serious because a genu 
valgum more or less matked_is alwayi_pr?sent 
and the frequent dislocation of thejrpgracnts 
into the joint cavity and the fragmentation of 
the meniscus serve to cause a chrome arthritis 
that steadily weakens t he knee join t by soften 
ing the ligaments so that in addition to the 
limp and deformity of the limb a disabling 
arthritis is present. We have treated these 
conditions in various ways—both conserva 
tive and operative—and we arc certain that 
fully 40 per cent could be markedly improved 
with an open operation because the open 
operation secures a more even bearing surface 
and the need of a secondary operation to 
remove loose fragments of cartilage and bone 
or fragmented and displaced memsa is obvi 
ated The day is past when an individual with 
a marked limp or deformity of a limb can 
obtain employment without a careful inspec 
tion and it is our opinion that in cases m 
which it is possible to avoid such crippling 
conditions with an operative procedure such 
an operation should be earned out 

When fractures of the tibial condyles are 
to be considered it is very necessary tojub- 
divide them into three groups^/The first and 
most common group contains those that in 
volvc b$th condyles, the next£ those of the 
lateral condyle and lastly^ those of the medial 
which are the least frequent Another factor 
must be considered and that is that one may 
ha\e what is actually a double condjlar in 
jury >et the cause of the disability and 
greatest deformity will be in one or the other 
condjles When such a condition is found it 
has been our custom to classify the case as 
either a medial or lateral cond\lar fracture 
depending on the treatment necessary to 
restore the part to normal 
Quite different problems arc encountered 
m these medial ana lateral condjles and the) 

Uotk fra* th* iu4 o< t_W Cook Goaty IlttpcUl »»' tl 


must be carefully separated when treatment 
—either conservative or operative—is con 
sidered owing to the marked variations in 
the pathological conditions present It is for 
these reasons that we will discuss m this 
paper iiyunes only of the lateral condyle 
These injuries must be subdivided into five 
types or groups. 

After long continued and careful observa 
bon of lateral condylar injuries we are fully 
aware of the great ability of the knee jomt 
to restore itself to fun ebon if given a chance 
In some instances in which mulbplc other 
injuries have precluded operabvc attempts at 
the correction of condylar injuries—although 
we were certain of the necessity of such a 
procedure m order to obtain a serviceable 
limb—we have been surprised at this effi¬ 
ciency On the other hand in some 
which we have attempted to treat with ma 
mpulabons and casts—feeling that the injury 
would not justify an open operation—we have 
later been forced to correct by incision and 
elevabon of the depressed condylar surface 

As in most other fractures the \ ray pic 
lures cannot be relied upon to tell us with 
certainty just what should or should not be 
done They must be carefully correlated with 
the deformity and physical findings It is 
folly to trust even a provisional diagnosis to 
anteroposterior and lateral plates, and nnWs 
the individual is expert stereoroentgenograms 
will be very r misleading In addibon, one 
must haw plates taken at quarter angles 
anteroposterior and poster©-anterior These 
six positions when considered with the physi 
cal findings will give the surgeon a fair idea 
of what he may encounter in the joint at the 
bme of operation We have called attenbon 
to some of the incorrect inferences that may 
be drawn from the roentgenograms In the 
legends but to impress it firmly requires 
many more Ulustrabons than space permits 
m this article 

al Witty Nortk*«ter» Wrewij U«hc*l School 
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fi* 3 The Lon ii held firm »nd the foot tatn ed UXmlf} 
«nd mrdufly to determine the dejir* d u*uUoon 

The common cause of deprened fracture* 
of the lateral condyle of the tibia U the mo\ 
ing front bumper of an automobile striking a 
pedestrian upon the lateral lurface of the 
extended leg in the vicinity of the knee joint 
It doe* Dot make any difference if it u a little 
above at or below the articulation It may 
also be caused by a fall from a height and 
many other type* of violence. TTii* injury to 
the lateral condyle may be the only lesion 
present or there may also be an avulsion of 
the collateral tlbial ligament from the femoral 
condyle (Fig ijj or what la more rare a 
rupture of this ligament oppotite the art]cola 
tion Occasonaiir auch a force may fracture 
the lateral condyle of the femur or fracture 
both condyle* of the tibia or of the femur or 
produce a complete dislocation of the knee 
joint 

STUFTOU3 

The knee joint is alway* swoflen but seldom 
tender except over the point of bone or Lga 


ment injury If in addition to the bone 
injury' there is a laceration through the 
synovia] lining this spot is also tender The 
patdla floats, and there may or may not be 
discoloration It is not necessary to efiat 
crepitus There is always a marked km of 
function with some deformity the deformity 
being a genn valgum of varying degree. The 
abnormal mobility Is the one symptom tint 
presents unusual phases which must be dis¬ 
cussed carefully jin those autes with a frag¬ 
ment of the condyle fractured off or with an v'' 
even depression of the entire condyle, we 
find that there Is a rather marked valgus and 
io to 30 degrees of lateral motion Id the 
extended leg | In others there will be little If 
any deformity and a very marked increase in 
the lateral mobility Dr Sen den designed 
what we call an angleometer to ibow the 
de g re es of deviation (Fig*. 1 and 3) and by 
using a scale of this type, the lateral deviation 

and the abnormal mobility may be determined 
in the extended limb However while this 
method will demonstrate these conditions 
with the limb In a straight an cle, ij is of no 
value when the leg is flexed .f if the antenor 
portion of the condyle remains intact and the 
posterior portion Is crushed there is no In¬ 
crease in the lateral mobfhty of the extended 
limb but a marked increase with the limb 
flexed If the anterior portion is crushed 
down leaving the posterior portion intact, 
there is very little deformity only a sfight 
increase In the lateral mobility of the extended 
limb but the limb can be slightly hyper 
extended and the leg rotated Inward a muD ^ 
amount. When the posterior portion u de 
pressed (as is seen in Fig. 10) another finding 
can be eh dted which may confuse the exam¬ 
iner—that is, when the leg is flexed 10 to 45 
degrees on the thigh and a forward P°^J- 
made The leg rotates forward and in warn, 
just as if the anterior cruciate had been In 
lured. This physical finding Is made 
by the fact that the depressed posterior pot 
tkm of the lateral condyle of the tibia does 
not impinge upon the condyle of the feniar 
and therefore permits the extra motion w 
forward and Inward rotation In or de*t° 
check this finding, the leg must be extended 
on the thigh and an attempt made to poll 1 
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Fig 


Fig S 


Fig 3 Type 1 Fracture lateral tubexotity—cwtward 
dupuicement—unall fragment deprea*ed i Inch between 
greater fragment*—lateral meniscus displaced down be¬ 
tween fragments 

Fig 4, Joint opened—meniscus remored—small frag¬ 
ment elevated—fixed into position with a screw to make a 


JLatarck This screw should have been made somewhat longer 
Fig 5 Type a. Depressed fracture a! the lateral 
tuberodty Observe that the fragment Is displaced later 
ally but note that cnrtfljajnons bearing surface is de¬ 
pressed obliquely downward and Inward The menbeus 
was fragmented 


forward If the anterior cruciate fa intact no 
such motion can be produod^J 
We are cognizant of the fact that if the 
antenor cruaatc ligament was cut in an 
experimental effort to find this function, and 
the other ligaments of the knee joint were left 
intact no anterior motion would be obtained 
with a forward pull on the extended leg But 
in these cases with a force that causes an 
injury to the antenor crudate one may rest 
assured that this antenor cruaate is not the 
only ligament injured- It is associated with 
stretching and tearing of many other ligaments 

If there has been simultaneous lesion of the 
collateral tiblal ligament, there will be a point 
of tenderness ana possibly a discoloration at 
that spot When the collateral tiblal ligament 
Is avulsed or ruptured in addition to the 
crushed lateral condyle lateral motion of the 
extended leg is always very excessive. 

The main points in the pathological an at 
om> we have stressed in a previous communi 
cation but wc wish to repeat those findings 
here and to classify the m]uncs of-thc lateral 
comfy le into five types or groups 


Type 1 Fracture of the lateral condyle 
Fragment displaced outward with little if 
any of the bearing surface depressed (Fig 

3 jo 

Type 2 Depressed fracture of the lateral 
condyle A large fragment displaced outward 
and the medial portion of the bearing surface 
depressed obliquely downward and inward 
(Fig 5. Mr A.) 

Type 3 Oblique fracture depression of the 
bearing surface with only a small portion of 
the lateral fragment retaining normal level 
(Fig 7 FJ) 

Type 4 Fracture depression of posterior 
portion of the lateral condyle with forward 
portion intact (Figs. 8 and p, W J ) 

Type 5 Fracture depression of the anterior 
portion of the lateral condyle with posterior 
portion Intact (Fig 14, J F ) 

The head of the fibula may be fractured in 
anj of the above types except type 5 If 
the head of the fibula is fractured m a case 
Involving the lateral condyle we may be 
ccrtain that the _postcnor surface of the 
condyle has been depressed The lateral men 
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Fif b llen&cctt mno\ed Cmrtikan** 1 * bairn* *sr 
f cc dc\ trd—mipporttd wrth boot h*» from bb* md 
liBrnci into • flit «rei *rth Kirn Tfca Innb ibould 
b* held •ddnctfd »ith long btenU ■phet of pLtWer foe 4 
to 0 vtti* 


n* 7 T>p« J Obhqnc drwHMi of almr»t fOtm 
bra/inj *orf»n—toeniwm detwhrd «ad fimjcroaitrd 
f* 8 lltnoaa msoird—e»rtit*u>om U»n*x 
hem ricvsled *ilh osteotome and «*4»rtfd with bow 
dupa from mqh Ubu Hurt be beW m addaetjoe 


ucus is commonl> tom from its lateral attach 
ment and dislocated between the fragment* 
in type 1 It ma> al*o be fractured or frag 
mented in any of the other type* described 
Small fragment* of bone and cartDage are 
often encountered in the joint fluid and we 
have exprewwd several from out of the supra 
patellar pouch The fluid in the Joint vanes 
in character with the time that has elapsed 
between reception of the injury and the 
operative attack Early it i* blood} and 
filled with dots later It is not unlike pus, due 
to the emulsified fat Free fat drops com 
monl} float on the top of the fluid and ft is 
remarkable the amount of fat that can be 
extruded into the joint cavity from a fracture 
involving only the cancellous bone The 
synovia is reddened and discolored b} the 
blood} fluid as well as bang swollen and 
softened. W e have not observed any ruptured 
cruaate ligaments In these cases, but there 
have been partial avulsions ih several (Fig 
14) As a rule, the lateral condyle is frag 
mented In a depressed fracture—type r being 
the exception It may be stated here that the 


medial cond}le is u sually frac tured off and 
displaced en masse 

TR-EATHFNT 

W e have encountered about 135 costs of 
injury of the lateral cond}le in the last 6 
years and have operated upon about to The 
othen have been treated b> molding and 
casts Only those that we were fair!} sure 
would cause subsequent trouble hair been 
treated with an open operation In sever*! 
which we avoided operating upon patients 
subsequent!} returned and repair was carded 
out with good results although as a rule a 
late repair is more difficult to make correct)) 
than an early repair and the results are la* 
satisfactory because we are certain that 1 
long continued mechanical insult can came a 
chrome arthritis that will seriously prolong 
the convalescence 

OPERATIONS 

These patients have been operated up'*’ 
under a tourniquet following the expubke oi 
the excess blood from the limb with an elastic 
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Fig 9. Fig 10 Fig n 


Fig 9 Type 4 Poxtcro-mnteriOT view—bearing *urf»ce 
look* fair 

Fig 10 CartflagmouB bearing turf ice depressed down 
in a curved line Lateral fragment and the head 0 i the 


fibula fra da red and displaced backward and outward 
Fig 11 Pottero-antenor view—bearing surface cor 
rectly elevated Apparent genu va l g um , but none present 
in rlimrsl examination 


bandage Vessels that gape should be sought 
for caught and ligated All patients are 
carefully tested for bleeding and coagulating 
time 24 hours before the operative attack 
Immediately after and continuing for 6 weeks 
the coagulation and bleeding time arc very 
low—2 to 3 minutes later on a slow coagulat 
log and long bleeding tunc may be encoun 
tered The wounds have been dosed and 
dressed before the removal of the tourniquet 
No secondary heemorrhages ha\ e occurred in 
any of these cases 

An masion paralleling the patdlar ligament 
and extending from well above the patella 
down onto the head of the tibia has been 
used This incision wc extend farther down 
over the tibia when it is necessary to obtain 
bone chips or pegs for the repair of the injury 
We have used a large steel screw such as is 
used bj carpenters and called a wood screw' 
whenever we were assured that it would best 
serve the purpose The screw has the ad 
vantage of not needing a drill or preparation 
and the deep threads will hold firmly in the 
cancellous bone even If the screw is not long 
enough to perforate the opposite cortex 
which is preferable (See Fig 11 where a 


perforating screw has been cut off) In the 
other cases we have used bone chips and 
bone pegs with heavy catgut sutures, where 
it is necessary to have additional support 
(Figs 6 10 and 11) but we must discuss the 
treatment of each type with more detail 
Type 1 A mallet or a redresscur may be 
used in this type and a fair result be obtained, 
from both a functional and an X ray view 
point but wc have found that to remove the 
meniscus and accurately replace the frag 
ments has been far more satisfactory in that 
an early mobilization may be started and a 
perfectly functioning joint obtained Mod 
crate mobilization may be instituted in 1 
week with safety but one must give the soft 
tissues time to heal firmly before motion 
severe enough to cause trauma is instituted 
Type 2 {Fig 5) In this type of case with 
the bearing surface crushed obliquely down 
and a fragment dislocated laterally no 
amount of pressure or manipulation can 
restore the cartilage-covered hairing surface 
to position The joint must be opened the 
meniscus removed m order to see the lesion 
and the bearing surface freed with an oste 
otome levered into position braced with 


StTRGERA GYNECOLOG\ AND OBSTETRICS 





Fl< i, lr(t Lsursl wi w - h kbmcui removtd »nd artiksmom bainrtf wrfw 
revtored to r>orm»J—mth bone dup« «nd ■ »crr*—Ikl *it± oethod Notice defect* 
from »hic!i dopi mere taken Tmo yt*a kief piste* tWwtd edge* rounded but 
defect* mnpraemt 

F« 3 Pastmur piefsce of taterii ccexirk depressed tnd fitwkr be«d factored— 
npsimf mith obbqoe plttss d bone and cstjot mture. Ako obarrrt etoatoak, 
CMted by a td»en ot coDatera] tits*] LpJnnt 


fragment! from the front of the tibia, and the 
mm fixed finnl> like a flat arch with the 
•one which extendi a ami the tlbial head 
This Umb muit be fixed in firm adduction in 
a cast extending from the trochanter down to 
and including the foot Mobihxabon In »uch 
cases must be delayed 4 to 5 weeks, became 
these imall fragment! mint be given aufBaent 
time to become firm (Fig 6 it \ ) If thii 
type of case U operated upon late It is com 
mon to find that the meniscus is displaced 
fragmented and imbedded in among the 
fragments of the depressed cartilage with a 
tough, fibrinous material that makes a fairly 
even bearing surface 

Type 3 (Ftg 7 P J) TTiu type of injury is 
best repaired a to 3 weeks following its 
occurrence in order to allow the fragmented 
bearing surface to fuse together so that when 
the surface Is elevated they will not be 


scattered all over the joint The Joint U 
opened the meniscus removed an osteotome 
1 Inch In width used to free the bearing snr 
face around its arcumfercnce over to midhoe 
the depressed bearing surface Is then derated 
and supported with flat plates of bone from 
the subcutaneous surface of the tibia (Fig 
8 ) Mobilixation may be initiated in 3 to 4 
weeks with other physiotherapeutic agents 
The possibility of this typo of injur} being 
treated conservatively—with a redressem or 
a mallet—is good but we are inclined to 
believe that with these methods there is mod 1 
more likelihood of displacing small fragments 
into the joint as free bodies Another factor 
Is that In those cases of this type 00 "hlchwr 
have operated the meniscus has alwavs been 
detached or fragmented, without the P cc f~: 
imbedding In the fragments that w® 
observed in types a and 4, and th era ore 


CUBBINS, CONLEY, CALLAHAN, SCUDERI FRACTURES OF LATERAL CONDYLE 467 



FSg 14, left Type 5 Depre*«ion fracture of an ten or portion of the lateral condyle 
bearing surface—with deprewnoo—abo avubiem of the tfbtal apinea Fragmentation 
of meniaciH wai promt 

Fig 15. Menucos removed—fragmented drprtoed bearing aurface elevated and 
supported with chlpa from aame Ubu.—cnicUto In good cooaiticra 


may be the cause of much subsequent dis¬ 
ability 

Type 4 (Figj p and 10) These films show 
an unusually pronounced depression of the 
posterior portion of the lateral condyle This 
obviously cannot be corrected by any re 
dresseur or manipulation In this case the 
inasion was made just anterior to the collat 
eral fibular ligament the depressed bearing 
surface levered into position and supported 
with fragments from the tibial crests and the 
mass fixed with a screw as shown m Figures 
n and 12 Please note the change in bearing 
surface and defects m the tibial crest from 
which the fragments were removed with an 
osteotome X ray films made 1 years later of 
these tibue from which fragments have been 
removed show that the defects arc not filled 
in if the patient had reached maturity at the 
time of operation In Figure 13 is seen a 
depression of the posterior surface that has 
been elevated and held in place with frag 
meats placed obliquely It also shows an 
exostosis where the collateral tibial ligament 
was avulsed and healed back in position with 


out operative treatment We are convinced 
that this is the cause of the so called Pellegnna 
Stieda disease 

Type; (Fig 14) Here we have a depression 
of the anterior portion of the bearing surface 
of the lateral condyle and an injury to the 
tibial spine, which we repaired by elevation 
of the joint surface snpjxjrted with autog 
enous fragments from the tibia and made 
firm with a heavy catgut suture (Fig 15) 
The crudate ligaments were firm and were 
not disturbed In this type of case the 
surgeon must not raise the bearing surface 
too high or there will be a limitation of exten 
sion However this is the only type in which 
excessive elevation is to be avoided In the 
4 other groups we have been trying to raise 
the lateral bearing surfaces a little higher than 
normal to avoid a small amount of genu 
valgum that mil remain unless it is elevated 
somewhat, 

CONCLUSIONS 

We wish to emphasize the following 

1 'Ibe necessity of multiple roentgeno- 
graphlc views taken from all angles 
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3 Cartful clinical examination In addition 
to the \ my dew* 

The result* haw been excellent There 
have not been any severely infected cases. 
In only 1 case the screw irritated and had to 
be removed There haw been no completely 
ankykwcd knee joints In four young colored 
men the flexion has been limited to 80 degrees, 
and one white man has a limitation to 50 
degrees but he would not permit massage or 
manipulations of an\ kind and would not 
help nimself The aged ha\e developed free 
flexion and extension more rapidly as a rule 
than the young men Thu is particularly true 
of the colored men There are no women in 
this senes 


There has remained a certain amount of 
germ valgum In most of these cases, innpec 
tfve of how perfect the \ raj picture has 
been or how well satisfied we have been with 
the technique It is lets since we have been 
elevating the posterior surface a little above 
normal This work has been done with sted 
screws with threads cut up to the bead and 
with ordinary steel screws The first type is 
the more satisfactory We have also re 
paired these lesions with bone fragments, 
bone pegs catgut and silk W e never use s 
foreign body —metal or bone—when wt can 
obtain a satisfactory material whether fssds 
or bone from the injured limb of the In 
dividual whom we are seeking to benefit 
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M ASSON’S discovery of the silver reduc 
ing properties of cytoplasmic granules 
in Hie tumor cells of cnranoids has 
made it possible for him and his co-workers to 
carry on extensive researchesmto theongin and 
development of these tumors. They have given 
them the name argentafhne tumors and 
have obtained fairly convincing evidence that 
these tumors begin with the migration of the 
Nicholas-Kulchitxky cells from the intestinal 
mucosa into the neuromata m the wall of the 
intestine Raiford recently questioned this 
mode of development but the work of Masson 
demonstrates clearly the presence of arran 
taffine cells inside the nerve fibers These 
cells grow very slowly but eventually break 
through the nerve filaments and invade the 
surrounding tissue It seems to us that the 
only observation lacking is that of actually 
seeing the living cells as they enter and leave 
the fibera Distant metastasis is rare yet the 
primary growth often obstructs the intestinal 
lumen and occasionally metastasizes to the 
regional lymph nodes At this stage of develop¬ 
ment these tumors produce clinical pictures 
similar to the usual carcinomata and may be 
mistaken even during an exploratory lapa 
rotomy for inoperable cancer Nevertheless 
man y of the recent authore state that these 
tumors are of no clinical importance and 
several good reviews of the literature have 
failed to consider carefully the clinical mam 
festations of them 

In order that the clinical significance of 
argentoffine tumors might be better known 
and that these seemingly inoperable tumors 
might not be treated as such we feel that the 
following case reports should be presented 

CASE REPORTS 

C V3E i T B.a white nomin of 51 years, In 
January 1931 tint experienced abdominal pains 
which sere similar to Labor pains and sometimes 
lasted for several hours bat were most Intense in the 
right lower quadrant. Such attacks of pain recurred 


at intervals for 1 \ ear during which time the patient 
became markedly constipated. 

Six weeks before admlision to the Burlington 
Count> Hospital, the abdominal pains became in 
creasing!) severe with each succeeding attsck \et 
were not associated with nausea and vomiting A 
marked loss of weight had occurred since the onset of 
symptoms 

The physical examination w at negative except for 
the abdomen which was moderately distended and 
contained a palpable hard non tender mass 3 5 
centimeters in diameter in the right Mac fossa. 
The small intestine proximal to the mass could be 
felt aa a sausage shaped structure In which peristal 
tic activity was pronounced. The dinlcopatbolog 
leal studies were normal 

Roentgenological studies made by Dr Boriel re 
vealed an obstructive organic lesion in the terminal 
ileum which was thought to be of long duration 
The colon was normal (Fig 1) 

At operation on February 34 103a a small tumor 
maaa was found in the region of the Ileocecal valve. 
This had produced a partial obstruction of the fleam 
evidenced by the marked dilatation of the lumen 
and its {neatly hypertrophied muscular wall. Sev 
eral a mail, bard lymph nodes were felt in the adja 
cent mesentery A tentative diagnosis of cardnoma 
of the ileum with metastases to the regional lymph 
nodes was made. An extensive resection was done 
which included the lower Ileum, lleoacca] valve 
caamm and ascending colon and then a lateral anas¬ 
tomosis was made between the transverse colon 
and terminal fleam The patient recovered without 
complications and is now free of abdominal symp¬ 
toms 33 months later 

Palkoloiy The gross specimen (S 17 714) after 
fixation consisted of 15 centimeters of the terminal 
Ileum the arenm with the vermiform appendix, and 
15 centimeters of the ascending colon The angle be 
tween the Ileum and aecum in the region of the su 
perior fleoc^cal fold was msde very acute by a sub- 
seroos mass which had drawn the anterior surfaces 
of the caxum and ileum into close proximity so that 
the superior fleooccal fossa was obliterated. In the 
areolar tissue of the mesentery and mesocolon at the 
fleoca-cal junction there were four enlarged firm 
lymph nodes measuring from 8 to 10 millimeters in 
djarneter The ileum was dilated to a circumference 
of 6 s centimeters its wall was stiff and the muscu 
lature was markedly hypertrophied. 

When the lumen of the ileum and arcum wss Isid 
open an ulcer measuring 1 by a centimeters was 
found on the postero-lnferfor surface of the Ileum 
It extended to within x centimeter of the edge of the 
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loacr segment of the cohc \alvt The base of tbe 
ulcer coonslcd of a protruding tumor nun of \ery 
hra. Mdkra tissue with a alighth rougbcncd surface 
The maco*4 at the periphery of the ulcer «as not 
lifted up aitb resulting cr\ ct hanging edge*, bat 
merged grsdualh mto tbe tumor In the mncoaa of 


tbe cwcnm be tw een tbe left frenulum of tbe 1V0- 
acdl valve and the vermiform process aas another 
ulcer i centTmeter by i J centimeters which iu 
similar to the ooe described m the ileum A sects® 
through the specimen made so that tbe tao clcm 
la> m one plane aboaed that both were produced by 
different part* of tbe same tumor Tbe cut surface 
of the tumor had a yellow color tbe muscular coat* 
of tbe ileum and colon acre Infiltrated *o that the 
moacular la\era a ere thickened and the bundle* 
a ere separated by atranda of tumor It had a bo 
invaded tbe subaerous tissue producing thldealof 
and abortraing of the fibrous septa The lympi 
nodes contained tumor masses similar in color and 
consistency to the prfman growth (Tig i) 

The remaining pod loos of tbe crcum and ascend 
Ing colon sere normaL The appendix treasured 4 
centimeters In length and aas 1 centimeter b diam¬ 
eter at Its middle third There sere Doadbesicas 
over tbe seroaal surface On tbe anterior aspect of 
the appendix lying lust beneath the pentcoeaj 
co\enng a as a small projecting nodule 1 mffil 
meters m diameter This nodule a as firm had a 
s elkrr, color on section and was de*ri\ a small tumor 
[> mg In the outer muscular coat of the appends siti 
extension mto the aubaeroua areolar tiaaae The 
distal four fifths of the lumen was obliterated by s 
loose, gray lah, translucent fibrous tissue 

Microscopic examlnatloo aboard that the base of 
each ulceration a as tumor tisane a bkh bad also Infil¬ 
trated tbe mucosa forming the edges of the nicer 
Tba line of demarcation was not sharp and In places 
It a as difficult to determine alth certainty ahetheT 
tbe cells acre tumor cells or acre epltbefisl ceQs 
forming the Intestinal glands fFig 3) 

The tumor cells acre able In appeaianct They 
a ere rather small had poorly defined limiting mem- 



Fig. *. Drawing of tamor b earing area, Qua 
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F * 5 Caw J M R lYnnayh a Hospital Gas aivl 
fliu.1 level m Lbr «rofl l«T*d proximal ( obsl rwcUoo »t th* 
ileocnal al e 


»n> time but the lust u pounds in weight during 
the month from the onwM of the s\ mptoma until bet 
transfer to tbe surgical servuc of tbe hospital 

The physical examination was netative except for 
abdominal distenUon and activ e in test ins I perutalsu 
rhe chmcop*tbok)tic«l studies mere normal Roent 
geoolopical e\sminiUOD bv Dr Bishop showed s 
marked distention of tbe small intestines with gas to¬ 
gether with min fluid leveti The banum menu 
did not pais tbe *plenic flexure of the colon (Fig 5) 
kt operatsoo a hard mass measuring t 5 cent! 
meters b> 1 3 centimeters b> 1 centimeter was found, 
in the wall of the ileum at • point 10 centimeters 
pconmal to tbe fleoarcaJ valve It infiltrated the 
■ *J? to the! tbe fatten mts gratfli reduced Tbe 
Ileum proximal to the tumor »■> dilated and had a 
thickened wall while the port** to centime tecs distal 
to tbe obstruction appeared normal An enlarged, 
firm lymph node aaa present in tbe adjacent mesen 
tery Fifteen centimeters above the primary tumor 
there was another area of t hicke ning and induration 
m the a all of the fleum 

A provisional diagnosis of carcinoma of tbe ilenm 
with metastaaes to adjacent lymph nodes *u made 
An extensive resection was earned out during 
which a portion ol tbe lower ileum with tbe enlarged 
mesentenc lymph nodes, tbe ileocmcal valve, carcum 
append!t, and ascending colon acre removed A 
lateral anastomosis be tw een the terminal fleum and 
transverse colon arms done The patient recovered 


promptly from the operation and has been free of 
abdominal symptoms foe is moo tbs 

PalMelti r Tbe specimen (S 17 5S1) after fits 
Uon, included 40 centimeters of LbekrweTflecn aith 
the Ocoearcalvalve appendix, ca-rum and 10 centi¬ 
meters of the ascending coion There vu, b tie 
w all of the ileum 10 centimeters proximal to tbefleo- 
arcal valve ascrocw hat depresaedaod pud end a rra 
which 00 palpation aaa found tootetiie a firm terror 
mass Thii mats measured 1 3 centimeters bv 1 J 
centimeters b> 1 centimeter It was located m tie 
\entral or anterior portion of tbe aafl of the ileum 
about 1 s centimeters from the mesenteric border 
Tbe arcuinference of tbe intestine was great!\ re 
duced at thtslevd Tbe fleu m a but e the point of" ms 
stnction a as dilated and bad a arcumference of 0 
centimeters The sail was firm and the musculature 
was hypertrophied The portion of the ileum between 
tbe tumor and the deocxcal \a]\e was normal 
A la rue brm 1 ) mph node r centimeter in diameter 
Ia> m tne mesentery in tbe vicinity of tbe tumor 
Tbe indurated area which occurred 15 centimeters 
above tbe tumor just desenbed proved to be a Jew- 
m> oma (Fig 6) 

When tbe lumen of tbe ileum and colon waa laid 
open an ulcer m ease ring 1 centimeter by 1 3 centi¬ 
meters waa seen in tbe mucosa of tbe fleum where it 
overlay tbe tumor just described The mucosa form¬ 
ing the edges of the ulcer was not bfted up, but 
ratber merged with tbe tumor which formed the base 
of the ulcer This exposed portion of the tumor had 
an irregular surface w as of a deep > eDow color *n«l 
was a little roughened bv a thin film of exodsts 
which covered it A cut made through tbe turner 
and enlarged meseotene hmph node so that thesur 
faces lay in the same plane, showed thst tbe dense, 
veflow tumor tissue had infiltrated the muscular 
Lavers oi the fleum and was extending out into the 
subaeroo* fit and that tbe 1\ mph node waa nracto- 
cafly replaced by tumor tissue almost percorir b^e 
that of the pnman growth No tumor Doduies 
could be found in tfie appendix 

Microscopic section revealed a tumor composed 
of ratber small cells without very distinct Innitmg 
membrane Tbe nuclei were relative! tirgr 
slightly oval in outline, and vesicular in character 
with chrotnttui grtoufea f)tsg to if# peripberv oi 
the nucleus, the centra] portion being left a* * ctesr 
aoce practxwll) free of chromatin material Scat 
tered h\perchromatic nudd were present but so 
mitotic figures were demoest rated The cefli were 
arranged in large and small masses In which rosettes 
and pseudo-rosettes occ u r r ed . 

The tumor infiltrated the mucosa at tbe edgrt « 
the ulcer ao that a sharp tranaiticci between >heK 

tiasuet was lacking The base of the ulcer was com¬ 
posed of tumor tissue in which there was s 
marked Inflammaton reaction evidenced by ruunn 
cell Infiltration of the more superficial partsof 
tumor and a polymorphonuclear leucocytic rrunate 
c o ver in g tbe ulcerated surface. Tbe turner 
Invaded all of the la) era of the Intestinal wall w 
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Fig 6 Drawing 0/ tumor area* m Cue 1 


the greater portion of the tumor 1*\ in the position 
previouil} occupied by the mucosa *ubmucosa and 
muicuUn* mucosae 

The mesenteric lymph node was hardl> recognlx 
able due to the replacement of its structure b> 
tumor umilar to that described in the wall of the 
ileum. There vras relatively more stroma in the 
metastasis than in the pnmar> tumor The stroma 
ceDs were small usuallj spindle shaped and were 
compactly arranged in dense bands separating the 
masses of tumor cells There was little or nothing to 
suggest the presence of smooth muscle cells in the 
metastasis 

Silver stains lhowed that there were large numbers 
of argentaJTmc granules in a great proportion of the 
tumor cells The Nlcholas-Kulchitxkv ceils in the 
intestinal glands were well stained and occurred fre 
qucntlj 

Argcntaffinc tumors resemble carcinomata 
in that the> invade tissues locall) and extend 
into the regional lymph nodes Thcj may be 
differentiated from the usual carcinomata b> 
their yellow color firm consistency the ab¬ 
sence of necrosis lack of mitosis in the tumor 
cells and the ability of the cytoplasmic gran 
ulcs to reduce silver salts. 

Practical]) all of the cases of metastasizing 
caranoids have shown signs and symptoms of 
mild intestinal obstruction ovrr relativeH long 
periods before the terminal stages of cachexia 


and death ensued Both of our cases presented 
evidence of rather marked obstruction and 
had metastases in lymph nodes Ewell and 
Jackson s patient had obstructive symptoms 
without metastases Their patient underwent 
operation successfully and was well 2 or 
more >eare after extirpation of the tumor 
Stewart and Taylor s patient with a carcinoid 
of the appendix and metastases to the pelvis 
was well 10 years after removal of the original 
tumor and metastases 
The excellent results obtained in these cases 
lead us to feel that it is ver> important to 

diagnose argentaffine tumors correctl) atoper 

ation since removal of the tumors with their 
metastases offers a highly favorable prognosis. 
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SUBTOTAI RESECTION OF THE PANCREAS TOR HYPOGIA CEillA 
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T HE recent Interest In chronic hypo- 
gly crtrua os a surgical problem hoi now 
In enough coses resulted In the success¬ 
ful removal of on adenoma of the Islet tissue 
of the pancreas with the restoration of the 
amount of blood sugar to a normal level to 
Indude this condition definitely in the group 
of those affections which are amenable to 
surgical therapy A review of the reported 
cases up to December 1933 has been given 
In one of our former articles Since preparing 
that artide adenomata have been removed 
successfully in 3 more cases at the Barnes 
Hospital making a total of 5 successful cases 
at that hospital alone and several other 
cases haw been reported by vanoua authors. 
It U impossible however to diagnose ac 
curatdy the presence of an adenoma even 
when attempts haw been made to exdude 
other cause* of the low blood sugar such as a 
disturbance of the glycogenic function of the 
liver a failure of the adrenal glands to secrete 
the proper amount of adrenalin and disorders 
of the pituitary The literature contains rec 
ords now of several cases in which because 


adenoma. At a later operation performed by 
Judd only a small nodule was removed from 
the remaining portion of the pancreas and 
there was no marked change in the patient t 
condition The case had been previously re 
ported by Holman and RaHshack as having 
been slightly improved Evidently the im¬ 
provement was not sustained In the Finney 1 
case approximately two-thirds of tbepanaets 
was removed beginning at the tall There was 
no noteworthy improvement in the patients 
condition after the operation. In a personal 
communication Dr Seale Hams has written 
that In a patient operated upon by Dr Adrian 
Taylor a clinical cure was accomplished by 
the resection of about half the body and all 
of the tail of the pancreas except the portion 
attached to the splenic vessels. 

It becomes evident from this brief review 
of the reported cases that in general t he re¬ 
section of an approximately normal pancreas 
iro to the amount of two-thirds of it b not 
likely to result in permanent improvement of 
the chronic hypoglycmnla except rarely Sev 
era! authon have drawn an analogy between 


no tumor of the pancreas was found at oper 
atlon a portion of the apparently normal 
pancreas was removed For example por 
Pons of a normal appearing pancreas have 
been removed by the Finneys, by Holman and 
Railsback, by Judd and his collaborators, and 
by Harris and Taylor In a recent artide 
Judd Allan and Ryneanon have summarized 
the experience at the Mayo Clinic hi oper 
a ting on 8 patients for a supposed adenoma 
of the pancreas. In 4 of these cases, segments 
of various sizes were removed from the pan 
cress because of failure to find the expected 
tumor The results were not particularly strik 
ing in any of their cases and the patients still 
continued to have hypoglycemia One of 


the condition of so called hyperinsulinism 
with hypoglycemia and hyperthyroidism with 
Its effects. The argument has, therefore, been 
made that removal of some of the P^^reas 
should have just as much effect in the rebel 
of hypoglycemia as does the removal of part 
of the thyroid gland In cases of thyrotaxlrosi*. 
This Idea was originally expressed by Wilder 
and has since been mentioned by many au¬ 
thors who have written on the subject of the 
application of surgery to hypoglycemia. H 
it should prove true that there U sad 1 a ccm 
dltlon as hyperinsulinism associated with a 
pancreas which is relatively normal anatom 
lcilly then it would seem apparent that the 
removal of a considerable portion of the pao- 


these cases is particularly interesting because erratic tissue would probably improve m 
It b the patient from whom Holman about 4 state of hypoglvaemia In line with 
years previously had removed about one half reasoning one might suppose that the failure 
of the pancreas because of failure to find an to obtain permanent ana satisfactory result! 
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in the majority of cases m which a true tumor 
has not been found might have been due to 
the removal of too little pancreatic tissue It 
is well known, for example that it is necessary 
to remove from the normal dog apprxmmatelj 
80 per cent of the pancreas m order to create 
a state of diabetes Likewise it will be re 
called that surgery' in tone thyroid disease 
remained on the whole unsatisfactory until 
it became generally recognized that it was 
necessary in most cases to remove nearly all 
of the thyroid gland 

With these considerations in view the fol 
lowing case seems to be of interest and 1m 
portance because of several features. Owing 
to a failure to find a suspected adenoma a 
subtotal resection of the pancreas was per 
formed m which all of the pancreatic tissue 
was removed except for a very small portion 
which was allowed to remain m order to pro¬ 
tect the common bile duct. It was estimated 
that between 80 and 90 per cent of the pan 
creatic tissue was removed The result of the 
removal of this amount of pancreatic tissue 
was a prompt improvement m the persisting 
chrome hypogl} raemia, and thi s improvement 
has been maintained over a period of 9 months 
Another unusual feature about this case is 
that it is the youngest patient, reported in the 
literature, who has been subjected to an oper 
ation for a supposed adenoma of the pancreas 
(1 year of age) Apparently also it is the first 
time that a deliberate attempt has been sue 
cessfully earned out to remove practically all 
of the pancreatic tissue Another striking fea 
ture of the case hnn been that the correction of 
the state of hypoglyaemia m the patient has 
permitted the baby to develop from a patient 
with a markedly retarded mentality to one 
with a mentality so developed that the par 
ents consider her to be a normal chili 

The patient wu admitted to the St Louis ChU 
dren t Hospital on May 9 1931 at the age of is 
months because of convulsionsT The admitting note 
was as follows The baby was a full term spon 
taneous delivery without difficulty The birth weight 
was o pounds perfectly »eil until the ago of 3 
months when she had a mild convulsion involving 
only the arms and chiefly the right arm At 7 
months she had another convulsion which was more 
severe and began In the nght leg with progression 
to the nght arm and nght face \ esterdaj there was 
a series of six convulsions mostl> on the nght side. 



Fig 1 Section of pancreas removed showed no neo¬ 
plastic growth 


The majority of these convulsions lasted from a to 4 
minutes but one lasted for nearly an hour The blood 
calcium which was determined at the request of 
Dr H W Gante of Anderson, Indiana, when the 
patient was 11 months of age was fauna to be low 
(4 3 milligrams per 100 cubic centimeters of serum) 
and since that time she has been taking 
gluconate by mouth She has been able to hold her 
head up slightly since the age of 3 months but she 
does not sit up walk or talk. 

Examination showed a cheerful, fat, flabby hypo¬ 
tonic baby The head appeared somewhat larger 
than normal The fontandle was very widely open 
but not bulging Four incisor teeth were present. 
The reflexes were equal and active. The patient 
would not bold up her head for more than a very 
brief moment On May u her fasting hlood sugar 
was 19 milligrams per cent expressed as true du 
cose A glucose tolerance test themed a rise of Go 
milligrams per cent In 1 hour with a fall of 40 mill! 
gTtms per amt in 3 hour*. Several other determi¬ 
nations of the fasting blood sugar showed a marked 
hypoglycemia. 

On May 17 Dr Sidney L Schwab after a neuro- 
logical examination of the bab> made the following 
note This is a hypoglycemic child with convul 
ikjdx ho neurological basis for the convulsions a 
found In the hypoglycemic state the patient ap- 




pears dull and lethargic and give* tbc Impreanon of 
roeotsl defiaency or backaardnes* \Vben the blood 
sugar fj near or bevond the normal alter feeding of 
carbohydrates the patient becomes more alert, ap¬ 
pear* brighter hoWs ber head up and can almost tit 
alone This aoold seem to establish in my opinion 
the relabonihip between the hypoglycemia and tbc 
convulsion* and the mental itate 

On several occasions In the hospital the patient 
had convulsive attacks which acre sometimes chiefly 
present on the nnht side but some times also moat 
marked oc tbe left side. In some of the attacks she 


apparently became unamsdoos. Prompt rebel * u 
regularly obtained by giving orange pike by g-* v *< e 
Before a dcasfon was made to look for a 
pancreatic tumor the patient was *td*ro 
from a number of angle*. The observation* 
may conveniently be divided Into * number 
of periods as follows (see also Table I) 
i Initial observations During this first 
of stody tbe pataemt was kept on an ordmarv 
fant dirt, sm table foe a baby 1 1 months of *g» 





GRAHAM, HARTMANN RESECTION OF PANCREAS FOR HYPOGLYCEMIA 477 


TABLE H—GLUCOSE TOLERANCE TESTS 
BEFORE AND AFTER OPERATION 


TABLE Ed —RESPONSE OF BLOOD SUGAR 
TO EPINEPHRINE BEFORE OPERATION 
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Ing this period which luted a week or so ihe had 
several convulsion! often teemed very drowsy m 
rather hypotonic moct of the time and generally cm 
preued one u being mentally deficient Routine 
physical and laborator> examination! revealed noth 
Ing of Importance except for the blood sugar con 
centra tion. The Wasaerraann and tuberculin re¬ 
actions were negative Schick teat was positive 
The urine was normal the blood count and linear 
within normal limit! Her serum calcium was ia o 
rallllgrami per ioo cubic centimeters, serum in¬ 
organic phosphorus 50. non protein nitrogen 33 o 
protein 7 1 per cent The Initial blood sugar bow 
ever was 45.0 m 1111 gram* per 100 cubic centlmeten 
(non true augar value) The following day it was *3 o 
milligrams per 100 cubic centimeter* Two day* 
after admission a glucose tolerance teat was made 
(see Table II) During the next few days blood 
sugar determinations were repeated and true sugar 
value* on capillary whole blood were usually under 
30x3 mHUyrains per 100 cubic centimeters, and on 
one occasion the extremely low value of 6 o mill i 
grams per 100 cubic centimeters wgs obtained 
a During this penod, the effect of a high carbo- 
hy drate diet was studied. In addition to her regular 
infant diet with milk feedings at 4 hour intervals 
she was offered in between each milk feeding orange 
juice with added sugar the idea being to keep up 
constant absorption of dextrose from the intestinal 
tract. During this penod the blood sugar rose dis¬ 
tinctly but in general remained still slightly sub¬ 
normal This rise in blood sugar was accompanied 
by Improvement In the appearance of the patient, 
convulsions ceased she seemed somewhat more 
alert, she sat up by herself and the nystagmus, 
which had been present from time to time, remained 
absent for long periods of time. At the beginning 
of the study she developed a respiratory tract In 
faction accompanied by fever Associated w Itb this 
Infection there was a rise in the blood sugar to 2x0 
milligrams per 100 cubic centimeters accompanied 
by a transient period of gltcosuru After recovery 


from this Infection the blood sugar again returned 
to a subnormal level 

3 During this period we Investigated the effects 
of several pituitary extracts which were thought 
might conta in substance* tending to raise the blood 
sugar level Loeb s thyrotropic pituitary hormone 
was used as well as Coffin s thyrotropic pituitary 
hormone and the growth hormone of Parke Davis 
and Company Despite the Injection of what pre 
sumably was a large amount of such substances, no 
real effect on the blood sugar level was determined. 

4 During this period we Investigated the glyco¬ 
genic function of the liver Adrenalin was injected 
subcutaneously and the blood sugar fotlowed for a 
number of hernra afterward (tee Table III) Adren¬ 
alin was quite effective m bringing the blood sugar 
up to a normal value and holding It there for several 
hour* At this stare of the study !t was felt that it 
waa extremely advisable to explore the pancreas In 
the hope of finding a tumor 

On July 10 1Q33 the patient was operated on 
(bv E. A G ) through an upper left paramedian in¬ 
cision The pancreas was exposed without difficulty 
through the gastrocolic omentum Nothing re 
sembhng a tumor was seen or felt Exploration of 
the rest of the abdomen revealed nothing abnormal 
Both adrenal glands were felt to be normal In size. 
The liver also seemed normal. It waa, therefore 
decided to resect most of the pancreas The till was 
mobilized easily and it was stripped from the splenic 
vessels without difficulty except for the ligation of 
five or six amall veins which were tributary to the 
splenic vein Almost a complete removal of the 
pancreas was accomplished leaving only a small 
re mn ant of pancreatic tissue In the curve of the 
duodenum to protect the common bfle duct The 
amount of pancreas which was allowed to remain 
was estimated at less than one-eighth of the total 
amount The resection of the pancreas was accom 
plished with surprising ease A rubber dam drain 
mat placed next to the stump of the pancreas and it 
was brought out through a stab wound The in 
daion was dosed in lay eri 

Following the operation the patient developed a 
blood sugar of 52a milligrams per cent and of 
course had glycosuria The hyperglyca-mia gradually 
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diminished, and finally a true sugar value which re¬ 
mained fairly coni tint around 80 ro digrams per 100 
cubic centimeters (which a normal) <u attained 
During tha time them *u aocr.c trouble u the 
remit of a wound infection Persistent otitii media 
also made it necessary to do a bilateral antrotomy 
During her recovery from the wound Infection and 
the mastoid operation the lost most of her flabby 
fat During tha time her blood sugar remained 
normal It teemed to u* that abe appeared a httle 
bit more mtelbgent and noticed things about her 
more InteQi grace teats, boa ever, ai conducted by 
an expert, Mai Barbara keodill faded to reveal 
any improvement over several months time She 
commented as folio* t I'm haps it a too much to 

expect a change until the patient fi put In a more 
stimulating environment and until abe hi* fully re¬ 
covered from the effect! of ber recent illnesses 
Tbe patient *aa discharged from tbe hospital on 
October 12 1033 

ExumihoSioh of IM» The removed pan 

oeatK Uivuc *ai civets immediately to Dr James 
L O Learv for examination Dr O’Leary, of tbe 
department of cjtcdoay u a former pupil of Dr 
R R Reiaicy of tbe University of Chicago and b 
familiar with ail of Benslcv t ipedal methods of 
exam i nation of the pancroa* for iccreUon granule! 
Dr O'Lear} 1 report of hu examination folio** 

Tbe material recei ed for diagnosis conibted of 
a portion of the pancreas of a child of 11 month* 
*hich bad been removed bv Dr Evarts Graham and 
associates 10 minutes previously It appeared nor 
mil to (tom inspect k», contained no palpable 
maaae* 

Blocks * ere fixed immediately m aqueous, acetic 
(5 per cent) and formed (10 pier cent) chrome sub¬ 
limates, m actUc-oamic-bichromate (Bentley s fluid) 
in foemaim-potamim btchrocnate (Regaud a fluid) 
and m pscro-acetsc formol (Bouin ■ fluid) Several 
amp* were placed immediately in Ringer 1 fluid and 
in 1 xxx) neutral red m pb> noloftal taline for 
freab examination 

Iilet cells w ere isolated by teasing bit* of treih 
pancreatic tmue the bu* *ete mounted bet*cm 
ibde and corenbp and studied * ith an oil immersion 
tena The islet cells thoa examined In the froth- un¬ 
stained itate appeared normal In the material ba¬ 
rn eraed in neutral red it * a* found that the specific 
cytoplasmic gr anules of all Wet ctfla, whim had 
ready acceas to the dye, colored No differentiation 
bet*een A and B ctll* *as apparent 

Five micron section* front tha formol chrome 
sublimate block*, after dehydration Imbedding and 
cutting acre stained by the Mallory nan method 
and with aniline add fuchsln Mallory LL The ihde* 
itarned by the latter method received a pcriiminirv 
treatment with potassium permanganate and oxabc 
tod Section* from blocks fixed in formalin, acetic 
and aqueous chrome aublimatea were stained with 
Beasley"* and Bo*ie a neutral dye* 

" Tbe adnir and duct components of the pancreas 
may be dismissed »Itb tbe statement that detailed 


rumination revealed no aboormal charset eristic* 
A complete survey by the section method of tha 
pancreas removed sho* ed no ev idence of neoplastic 
growth (Fig 1) 

“Tbe appearance of the Islets was comklertd in 
more detail by comparison with a series of shnllariy 
hard critical specimens The series Included (1) 
two normal adult pancreases obtabxd at cectopcr* 
performed shortly follow log accidental death (1) tie 
pancrease* of two adult patients having symptoms 
of chronic hvpoglycwnia (these were obtained 
through the courtesy of Dr Nathan Womack, St 
Louis, who removed about one-half of tbe pancreas 
in each case w ith subsequent alleviation of the bypo- 
giyocmlc lymptouu) (j) a case of hypertrophy cf 
tbe Islets of Langernans in tbe newborn examined 
through the courtesy of Dr S 11 Gray St Loum 
sod (4) a senes of slides demonstrating h}droptc 
d eg eneration in the Islets of the cat s pancreas during 
the course of experimental diabetes produced by the 
removal of seven-eighths of the organ Tbelatteraere 
representative of the material used by Homans 
(1914, J Med Research 30) in his extensive *todv 
of experrmentally produce! hydropic degeneration 
were loaned to us by Dr R. R Bensley 
far as could be Judged from thin sections, the 
»*let» occurred in normal uae and namber A,B and 
D cells occurred in tbe normal order of frequence 
They usually had closely packed specific granule* 
but not Infrequently cell* were observed which 
had a aparaitv of granules Occasional cefls were 
found which had pvknotlc nude! and dense cyto¬ 
plasm containing numerous vs cool c* of vsniag 
size These did not resemble those found in tbs con¬ 
dition called h> dropic degeneration 
“In contrast to the portions of the pancreas 
obtained through tbe courtesy of Dr W omack, and 
critical normal control material, the majority of the 
Wet cefls after formol chrome sub lima te nxstioa, 
contained no vacuoles In the material used f* 

purposes of comparison normal appearing Wet cefl* 

of both alpha and beta varieties sera frequently 
found which contained two to three, sometimes five 
or more small vacuole* scattered through the cyto¬ 
plasm. 

In the Wets of the present case there were * 
•lightly larger number of deg en erating cefl s than 
are usoall) found in the islets of normal P*ocre**r* 
although it Is questionable whether or Dot thn »- 
servatioo has any particular signifies nee H 

EE EXA1QNATIOV Or TBE P VTIEKT 9 
MONTHS AETIU OPERATION 
On April 19 1934 the patient returned to" 
emmination The mother stated that th* 1 ® 
had been no convulsions and no repetitic« 0 
an> of the former symptoms of bypoglye*® 11 * 
The most significant finding In tne emmm* 
tion was a true Wood sugar value of 83 
grains per 100 cubic centimeters m the fsstms 
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state a practically normal amount The re 
mainder of the blood chemical studies showed 
the following Serum carbon dioxide content 
53 7 volumes per cent, serum protein 8 06 
per cent, sodium chloride 620 non protein 
nitrogen 270 and inorganic phosphorus 6 1 
milligrams per 100 The baby had developed 
physically to a gratifying degree She had lost 
her flabby appearance she was able to sit up 
without difficulty but was still unable to stand 
without holding to something Her nutrition 
was normal She had sixteen teeth The fonta 
nelles were closed The stools were normal and 
on microscopic examination showed no ab 
normal deficiency m the digestion of starch 
or fat Her weight was 25 5 pounds a gain 
of 6 pounds m the 6 months since her dis¬ 
charge from the hospital The mother felt con 
vinced that the baby was normal mentally for 
her age of 23 months She took a marked in 
terest in toys responded to her name and said 
three or four words A re-examination of the 
patient however by Miss Kendall failed to 
show as much definite evidence of gam in 
mental development as seemed probable Her 
conclusion is as follows 4 The intelligence 
quotient of 52 represents a gain of 15 points 
over the rating of 37 (the previous rating) or 
a gam of 7 months since October It is 1m 
possible to foresee whether a further gam in 
intelligence quotient is to be expected ’ 

CONCLUSIONS 

A case is reported m which between 80 and 
90 per cent of the pancreas was remot ed from 
a baby 1 year of age for chrome hyp°gl> 
aemia with repeated convulsions and a 
marked retardation in mental development 

The blood sugar although at first raised to 


an abnormally high level as a result of the re 
moval of so much pancreatic tissue later be 
came practically normal in amount All of 
the symptoms caused by the hypoglj aemia 
promptly disappeared and have not recurred 
The mental and physical states of the pa 
bent have shown marked improvement since 
the operation but it is too early to determine 
whether the mental development of the bab} 
perhaps retarded by the persistent hypo¬ 
glycemia, will progress to the state of a 
normal child 

The pancreatic tissue which was removed 
was essentially normal anatomically It is 
impossible therefore to state whether the 
hypoglycemia m this case was due to hyper 
insulinism or to some other factor The other 
known causes of hypoglycemia were ap¬ 
parently satisfactorily excluded 

This case differs from other cases in which 
portions of apparent^ normal pancreas were 
removed for hypoglycrcmia in that in this 
case a much larger proportion of the organ 
was removed amounting actually to a sub¬ 
total resection 

No interference with the general nutrition 
of the babj or of the aad base balance of the 
blood occurred as the result of losing nearly 
all of the pancreatic tissue 
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SURGERY, GYNECOLOGY AND OBSTETRICS 


FAbSIVE VASCULAR EXERCISE IN THE TREATMENT OF 
PERIPHERAL CIRCULATORY DISEASE 1 

ARTHUR M SHIPLEY JLD TACS *m> OEOROD H YEAGER, UJ? Baltwobe, Mutuum 


li one of the moat trite of medical axiom* 
that a man 1* aa old as hi* arteries. The 
gradual lessening of blood to the tissues 
is the mechanism that carries us farther and 
farther away from the glory of youth 

When this lessening of blood supply fates 
place very gradually and involves most of 
the tissues of the body simultaneously we 
accept it with more or less resignation It ia 
only when some particular part u involved 
sharply or when the change in blood supply 
occurs earlier than the average age expectation 
that our attention is especially arrested 
That this alteration in blood supply ia 
Inevitable and is the cause of the great in 
volution in the body is a part of our common 
knowledge \\ e look upon it as one phase of 
our biological heritage Wb> certain tissue* 
are involved out of all proportion to the re¬ 
mainder of the body or why these changes 
should occur as a p re-senile process, arouses 
tn the student of pathology and therapeutics 
a cunouty that Is on the increase Through 
observation and experiment a very great 
impetus has been given to the study of the 
etiology of impaired circulation and in recent 
years much has been written regarding pre¬ 
vention and treatment 

From a surgical standpoint, wc are chiefly 
concerned with the circulation of the extremi 
ties—the problems of peripheral circulatory 
disease—but whatever the structure involved 
the causes the damage and the prindpies of 
treatment are the same Coronary thrombo¬ 
sis, interstitial nephritis atrophlcdrrho3i»,and 
aruemia of the central nervous system are 
brothers to peripheral vascular disease We 
cannot see these deeper structures so plainly 
nor can we approach them so easily and that 
makes the difference 

We have been passing through a phase of 
active operative therapeutics in the treat 
ment of these conditions. Reversal of the 
drculation balancing the circulation ligation 
of the main artery ortenal sympathectomy 


and ganglionectomy were thought out and con 
rageousiy tried for there is much to gain and 
little to lose in fighting for the life of a limb 
already doomed. In the last analysis am pa 
tation is a confession of failure, but it is often 
a method of relieving the patient s symptoms 
and sometimes prolongs his life. 

At the present time there is a tendency to 
urge curlier diagnosis and conservative treat 
ment rather than wait until some form of 
necrosis or infection has occurred, A very 
considerable literature has accumulated and 
the authors are stressing a number of factors 
The lessening in blood flow is due to two chief 
causes spasm and organic narrowing of the 
vessels. The development of collateral ar 
cutation is the means by which Improvement 
in drculation is, for the most part brought 
about Landis and Gibbon have shown by 
experiment and observation that suction 
applied to a bmb sharply increases the blood 
supply 

Morton and Scott worked out and standard¬ 
ized a method of estimating the relative parts 
played by angiospasm and organic narrowing 
of the vessels in this group of peripheral 
vascular disease*. Their report* have done a 
great deal In dearing up a field of therapy b 1 
which thought and practice were often cloudy 
and confused Pearse has recently reported 
the experiences of the surgical dime at the 
University of Rochester with van bgadon *» 
a means of Increasing the amount of Wood in 
an extremity 

In this paper we do not propose to discus* 
the various operative procedures that have 
been tried ana are still being iu>ed butshsii 
confine ourselves to a report of our experience* 
with passive vascular exercise 

During thepast *e years, and following upon 

the pioneer work of Lenche, there has been * 
gradually Increasing intertart In the study o 
peripheral vascular disturbances and * broad¬ 
ening conception of the entire field Attend®® 
and thought and trial were quickened by tne 
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work of Royle and Hunter in 1924- This was 
particularly true of the sympathetic nervous 
system, especially in its relation to the control 
of blood supply and to pain 

Upon the footsteps of this initial enthusiasm 
and its reaction, and because of so many 
disappointments, there has gradually de¬ 
veloped a more rational evaluation of all 
therapeutic measures at our command in the 
treatment of the various disturbances of the 
peripheral circulation 

Along with this rational evaluation of 
therapeutic measures there has developed 
also Hie better method of treating each case 
as an individual problem rather than trying 
to apply a mass rule. Encouraged by some 
successes and despite many disappointments 
surgery is beginning to show a resoluteness of 
purpose that has not before been seen in this 
particular field 

In 1834 Junod presented to the French 
Academy of Sciences his experience with the 
application of “thinned and thickened air ’ 
either to the entire body or to a single portion 
of it The apparatus used and which was 
known as Junod s boot consisted of a glass 
and copper cylinder or boot shaped to fit the 
foot and leg A broad rubber nng was fastened 
about the extremity to shut off air A man 
ometer and thermometer were supplied and 
the boot was attached to a suction syringe 
and if needed heated vapors were also 
applied. 

At that time the observation was made that 
“if the atmospheric pressure over an extremity 
is diminished the skin swells and becomes red 
and the limb soon increases m circumference 
The inflowing blood spreads an unaccustomed 
warmth m it, the exerted moisture quickly 
evaporates and deposits on the walls of the 
cylinder ’ The work of Junod did not gain 
wide recognition and was forgotten 

In 1905 August Bier introduced the pnn 
aplc of hypenenua as a therapeutic measure 
His work was followed with great interest and 
his methods, although they were often modi 
fied, were widely used He stated that ‘if 
we accept the reactions of the body as useful 
efforts of nature wc must admit that hyper 
rcmia is the most widespread of all autocura 
Uvc agents 


Bier used a glass boot with a cuff of para 
aper for its attachment. The boot was 
ooked up to a bicycle pump and the valves 
changed bo as to convert it into a suction 
pump He noticed an mcrease of surface 
temperature following treatment Experience 
taught him that dilatation of a certain area 
of capillaries is associated with an accelera 
tion of blood current in the concerned area 
provided the heart action remains the same 
He also noted that in the development of 
collateral circulation by hype raum a, produced 
by dilatation of the vessels it was the capilla 
nes that played the active rtle A modification 
of this method was used by Willy Meyer and 
Schmeiden and Klaff in disturbances of the 
circulation of the extremities Sinkowitz and 
Gottlieb in 1917 reported excellent results m 
4 cases of thrombo-angiitis obliterans 

In December 1933 Reid and Herrmann 
presented before the Southern Surgical Soa 
ety a preliminary report of the results of a 
negative pressure environment in the treat 
ment of occlusive peripheral vascular disturb¬ 
ances The apparatus used was named the 
pavaex which is an abbreviation for “passive 
vascular exerciser It mechanically supplies 
an alternating negative and positive pressure 
environment 

In January 1934 Reid (11) presented a 
more complete and detailed report of its 
uses m the Matas Vascular Surgery Lecture 
Several years ago the same writer m a paper 
read before the American Surgical Association 
(10) made a strong plea for early and con 
servative treatment, and as a result of the 
excellent work done by Reid and Herman a 
tremendous impetus has been given to the 
conservative management of peripheral vas¬ 
cular disturbances 

It is on the basis of their work that the 
following senes of cases is presented First 
as confirmatory of their results and second 
with the view of suggesting that such a 
method has great possibilities as a them 
peutic measure not onlv in thrombo-an gut is 
arteriosclerosis and the various occlusive 
diseases but also In unumted fractures 
arthritis (atrophic and hypertrophic) frost 
bite gangrene and the vanous circulatory 
disturbances that result from trauma 
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TUBOUBO-ANGOTIS OBLITERANS 

Cate i H J white, sged 61 )ears, hud hid 
symptoms rrfcrsblo to the Wt lower extremity for 
i year Tbe skin surface was gHsteolng with dusky 
discoloration tbe foot and toe* were held fcmmobGe 
there »u ardem* of tbe entire 6 oml surface of tbe 
foot and 4D of the toes eximlaite tenderness ni 
noted He »u aaibJe to stand *nv form of pressure 
No pulsation w ** obtained In the donahs pedis and 
posterior .titual arteries Following an intensive 
course of treatment over a period of * months, mb- 
jectrve r, mptom* disappeared Along with thla 
there »■> a frtdu*] subsidence of tbe cedem* and 
discoloration \t the present tune 4 months after 
treatment * u begun, there is do recurrence of 
symptoms 

Case i \ P white male, aged 5* jean, had 
had lymptoma refers hie to the right leg foe 7 jeara 
A typical hiatorv waa noted When the patient wa* 
first aeon he showed evidence of having developed 
some compensator! collateral cnrulatloo. Following 
a acne* of treatmenta pulsations developed ui the 
pcutcrtor Ubial arter. and the subjective «) mptom* 
disappeared 

Cas* 3 II hi white, male, axed 30 ) ears, bad 
had symptoms referable to tbe left lea for j years 
One year previous to the tune he was first seen tbe 
second toe bad been amputated because of dn 
gangrene Thu amputated stump did not beat 
When first seen, examiraboo revealed an unhealed 
amputation stump of tbe second toe and a peri ora t 
mg nicer on tbe plantar surface of the third toe. 
Becattse of excruciating pain and inability to rest 
tbe patient had entered the hospital for amputation 
‘lb interesting observation in tots case sti that he 
had considerable trdem* in the adected foot but 
without signs of active infection Treatment was 
followed first bj almost immediate disappearance of 
pain, then by gradual reduction of »w riling, and, after 
several weeks, by healing of tbe ulcers 

OBLITERATIVE ARTEKIOSCIXROTIC DISEASE 

C is* 1 T JJ white male, aged 54 years, had 
had *> roptoms in the left leg for 3 years duo to 
obliterative artenoaderoUc disease of the left lower 
crtremit) with severe degree of secondary anemia 
Tbe latter wa* treated first Follow uig Improvement 
passive vascular exercises were started to which be 
responded rapidly 

Cast. 1 F C white mile, aged 31 years, hsd an 
obliterative artenoaderouc disease of tbe right foot 
and leg with several large painful ulcerations There 
had been no response over a period of 1 yean to 
any form of triersp) Follow mg passive exerdse In 
conjunction with prescribed conservative there 
peutfc measures there was complete disappearance 
of symptoms with healing of tbe ulcerations. 

FROSTBITE GANGRENE 

Ritter reported favorable results in the 
treatment of frostbite gangrene with hot air 


He suggested that it was doe to tbe exercising 
and strengthening of apparently paraiyred 
vessels He also atated that stasis hyperemia 
was also effective due posalblj to stimulation 
or regeneration of injured cells. 

Case 1 J F., colored male, aged toy can. giv e 
a history of exposure to cold over a perW of 8 boars 
He was seen about 4 houri after ha initial etpeaert, 
at which tune examination revealed Urge res id es 
on both tbe do ml and palmar surfaces of all of trie 
finger* of tbe right hand There was a definite Eae 
of discoloration at tbe junction of the datal and 
middle phalanges The entire hand was cold, 
swollen, and Indurated. Normal pulsations were 
obtained In the radial artery la addition to trie 
pathological condition In tbe right hand, tbe little 
finger of tbe left band was swollen ami Indureled 
Tbe patient a right hand was treated at 6 hour 
Interval* over a period of 48 hours This wu con 
tinned for j week*, the frequency of treatments 
being gradually tapered off At the end of this time 
there nad been complete denroamatloa 0/ tria 
outer U> er ol the *11 n of ah tbe nngere, with lows rf 
the nails There was no necreals of the soft tenor* 
He has been seen at intervals daring tbe past J 
months, and there b no evidence c( tisane destroc 
lion AH of tbe finger nail* have regenerated On 
the left hand which was untreated, and which br 
comparison, trio wed much less evidence of frostbite, 
necroab of the distal phalanx of the little finger 
developed 

Cas* s H C colored, male aged 34 )«rs, **vr 
a history of exposure to cold over a period of 1* 
boon, while working on a griln elevator during c« 
of the coldest night* of the year He was wen wrtlui 
6 houri of hi* erpoaure, at which time examination 
revealed extensive vesication of ill the finger* at 
both band*. There was a very definite blue black 
ihscokiTitwn of the middle and distal end* of the 
proximal phalanges. In addition both hands were 
cold, indurated, and considerably swollen RadW 
pulsations were apparently normal He was treated 
every 6 hour* over s period of 7s hours The fre¬ 
quency of treatments was then pa dually decreased 
At the end of 1 vreaka there had been complete 
of the superficial epithelium over the mrorrel 
areas, with loss of all the finger nails except tba left 
thumb nail There * aa do destruction of soft t a»es 
He has been seen at frequent intervals over 1 Pf™ *} 
of 3 month*, and there is do apparent reado* 1 
change except for leas of pigment 

In addition to these a case* 3 other patient# 
were similarly treated with no appaf® 1 
reaidaal damage except for the km of pig 
mentation 

It will be remembered that the post winter 
was a very cold one and other patient* were 
seen who were not treated bj pairive v-MCUlit 
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exerdse These ran the usual course of 
frostbite necrosis and in most instances lost 
varying lengths of their fingers or toes 

UNUNITED rRACTURES AND DELAYED UNION 

Ambrolse Par£ was the first to use artificial 
stasis hyperemia in insufficient callus for 
matron In 1875 Nicolodoni described Dum 
reicher s method for treatment of insufficient 
callus. He stated “Perhaps we will succeed 
m reaching our goal if we are able to send a 
larger quantity of nutritive material to the 
threatened place If we can still more fill the 
vessels and if the tissues are m a condition 
fit to take up the material of which we now 
have an abundance an artificially produced 
and permanently maintained hyperemia per 
sc will ex erase a powerful stimulus on the 
tissues and tissue elements, which partiapate 
m formation of callus m accordance with the 
relation of added nutrition to function In 
1886 Brum dted 5 cases of Insufficient callus 
formation satisfactorily treated by means of 
artifiaal hyperemia 

Case i G H. vrhite, female aged 43 years, had 
a rimple comminuted fracture of the left tibia and 
fibula, middle third, which 4 months after the Initial 
Injury ahowed but slight evidence of callm formation 
either clinically or by \. ray General e xamin ation 
wai entirely negative except for the local pathology 
Pulsation was present in dorsalis pedis and posterior 
tibia] arteries Wassermann reaction waa negative 
After s wttlca of treatment there was sufficient callus 
formation, which was confirmed by the ray to 
permit of weight bearing At the end of 7 weeks the 
patient was permitted to walk without any type of 

support. She has been seen afnee at j week intervals 
She has firm union and walks normally 

Case 2 J S white, female, aged 32 years had a 
fracture of the right radius and ulna at the middle 
third An open reduction was performed 6 da>s 
after the Initial Injury She waa observed over a 
period of 10 weeks from the tune of her Injury and 
showed no evidence of callus formation either clini¬ 
cally or by the \ rav No explanation for the failure 
of callus formation could be found She was given 
a senes of passive vascular exercises, and in 3 *eeks 
there had developed clinical evidence of sufficient 
callus formation to justify removal of the splints 
In 5 weeks time patient showed normal bony union 
clinically and by the "V rav 

ARTHRITIS 

One of the patients with thrombo-angiitis 
obliterans had been having symptoms ref 


erable to his joints over a penod of 5 years 
A diagnosis of hypertrophic arthritis had been 
made When first seen he was complaining 
of pain and stiffness in the left knee even more 
bitterly than of the symptoms In the left foot 
in winch thrombo-angutis obliterans was 
present While placing the rubber collar 
about his leg and introducing the foot and leg 
into the boot be complained of severe pain 
and tenderness m the knee After being 
treated twice daily over a penod of 3 weeks 
there was noted a marked subsidence of 
symptoms in the foot and complete disap¬ 
pearance of symptoms referable to the knee 
Whether this improvement was coinadental 
or due to arculatory improvement will have 
to be proved However, another case of 
hypertrophic arthntis is now under treat 
ment This patient has shown marked 
amelioration of symptoms. 

Concerning arthntis, Pemberton has made 
the following observations. “The derange¬ 
ment of function which phynaans are now 
able to recognise as constituting a background 
of the rheumatoid problem Is one that has to do 
probably in several ways with disturbance of 
the finer blood supply to vanous parts of the 
body and apparently more or less In both 
types of arthntis 

‘Arthritic persons as a whole, have lower 
peripheral temperatures than do normal 
persons because of the decreased blood flow 
m the tissues concerned The capillary bed 
Is seen to be rather Immobile m a state 
resembling vasoconstriction and uweapon 
sive to those adaptations which changes In 
the environment imposed on it.' 

With these statements of Pemberton a and 
the observations noted in the 2 cases men 
tioned the suggestion is made that possibly 
we may now ha\ e available a simple form of 
treatment that In conjunction with accepted 
forms of therapy, may prove of great value In 
the treatment of these particular types of 
arthntis 

Perhaps the most interesting group of cases 
treated was a small senes of 4 patients 
with disturbances assoaated with trauma of 
the forearm In 1 of these the diagnosis 
was lschtemlc palsy, m the 2 others there 
were glossy stiff fingers, with burning pains 
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Involving the forearm and finger*. There bad 
been no direct trauma to the median nerve 
unlew pressure from tight splints on the lower 
forearm could produce such an injur} But 
for the absence of direct median nerve injur} 
the condition resembled cauialgia- 

Cah i TG white, male aged 46 years ratient 
sustained s frseture of the left radius sod ulna which, 
after redaction was up mobilised id a piaster cist 
The wrist was placed 10 tbe jooseoeck position and 
the elberw was included in tbe cist Within 14 boon 
tbe patient compbunrd of such severe pirn that tbe 
upper portion of the cast wa* removed thereby 
freeing the elbow Them was a tremendous amount 
of (rdatia In the elbow region, to the remaining 
portion of the cast ass split Tbe pain and (edema 
persisted to each s degree that s days later tbe cast 
*u removed He au hospitalized for a period of 
b days during which time the erdemt subsided 
However be com plained of increasing pain In the re 
poo of tbe wrat and in the second and third fingers, 
as wdl aa numbness of all the fingers with loss of 
rxtetmoe and fledoo He a as teen by us 3 weeks 
after his initial injury at which tune be waaeompialn 
lug of a se\ err Iwnng type of pain m the region 
of the wrist and of the aecond and third fingers, 
with nubility to sleep Examination showed tbe 
affected arm to b* smaller than the good one ft 
was quite cold 00 palpation Pulsation in the radial 
arten was apparently normal There waa a dusky 
discoloration, with mdeocc of definite beginning 
fibrotic changes w the soft tissues of the forearm 
and in the elbow region There waa Loaa of pro nation 
and wjpuraboa and partial loai of ability to extend 
and flex tbe fingers \ ray examine dona showed 
Dorraal call os formation it the site of the fractures. 
There was considerable ahsorption of the carpal 
bone* and of aD of the phalanges Within 48 hoar* 
after be gin ni n g treatment he hid complete relief 
from pain Following this relief it was no longer 
ne ces s ar y to administer any type of narcotic or 
analgesia After bring treated for 1 months pfcjdd- 
therapy roeawires were begun cocBStlng of roanlpu 
latxm, massage and farad* current stbmilatlon He 
was able to flex and extend ha fingera and wrist 
■ od bad partial recovery of pronatk* and supfna 
tlon Seen 4 months after hia initial Infury be shows 
very little evidence of soy permanent damage. 

Casi * E S white male, aged 38 years 
Patient sustained a massnre contusion of the right 
forearm following which splints were spoiled Sub¬ 
sequent Vray was negative for fracture, and the 
ts were removed at the end of 24 boors Poring 
time there had developed auefa a tremendous 
amount of ardrmt of tbe forearm sceompanied by 
loch exondaring pain that hospitalization waa 
neewaary He was seen by us for the first time 4 
weeks after injury At that dme he was complaining 
of severe pain along the radial side of tbe hand Ex 
amlnatkm showed evidence of fibrosis of the tendons 


of the forearm accompanied b} loss of sbfht} of 
pro nation and supination loai of sbfllty to fla the 
fingera, and lost of abfllty to extend the finger* 
except ou flexion of the wrat The hand frit cold 
on palpation 

Following a aerie* of treatment* he bad prompt 
relief of pain When evidence of Improved drcuJa 
tion was discerned be was given phyiiotherap) 
treatments consisting of manipulation and farad* 
stimulation After 8 week* of treatment he has 
almoei complete recovery of pro ns tlon and supfns 
tion. There b also recovery of extension and flerion, 
except for tbe Index finger which shows only psrtial 
recovery Tbe hand feels warm and the patient no 
longer complains of discomfort 

Tie I ait a cases In this report were very 
similar Both had very painful anm following 
fracture without evidence of ischanuc palsy 
The pain and burning reiembled that seen m 
causalgin. The finren were glared and itifT 
any motion was painful, and most of tbe fore 
arm and hand motions were limited erpedall) 
pronation and suplnabon 

Or* of these patients was a woman 50 jean old 
who had a Codes fracture In March, 19JJ and 4 
months later suffered a fracture through the ribo» 
joint Tbe symptoms mentioned loflowed tbe 
dbow Injury In this patient there was citrtiirt 
erdema of the dorsal surface of the hand After 
treatment was begun there was an eariv and almost 
complete disappearance of the burning and pain 
There was gradual improvement In the conmticfl 
of the hand and all motions Improved At the 
present time there b little disability except weakness 
which ts noticed after tbe inn Iras been exercised 
for mm time 

Tbe next patient wes a white woman, aged 6 o 
years, who mas sent In because there wss a faulty 
reduction of s Codes fracture, snd after removal 
of tbe cast there was a great deal of pain and burning 
In the hand, forearm, and arm. This patient carried 
tbe arm In partial elbow flexion and was uowSBng 
to move the entire extremity because of pain There 
wss mosde and bone atrophy marked limitation of 
all motions, and tbe fingers were stiff discokred, 
smooth and painful She waa sent in to hare tbe 
faulty reduction corrected It waa thought that 
further trauma would only increase tbe severity of 
her discomfort and disaiahty so that. In Ipfta of the 
deformity at the wnat, this patient waa treated hj 
pa acre vascular exercise The result was very 
prompt snd moat striking Tain ceased aft er a j ew 
treatments and tbe arm and forearm movement 
rapidly returned She began to fkt and extend her 
fingers at the end of a w eek , and after 6 weeks w 
intensive treatment tbe only serious residual da met 7 
waa the deformity doe to the unreduced Ccoes 
fracture 
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SURGICAL LIMITATIONS IN THE TREATMENT OF ACUTE 

suppurative peritonitis 1 

J R BUCHBINDER M D F \CS Chicago 


T HE literature of acute peritonitis both 
American and foreign 13 greater than 
that devoted to any other surgical con 
dition, yet the high mortality of acute spread 
mg peritonitis accompanying such lesions as 
suppurative appendicitis postoperative con 
t animation and leakage and peptic perfora 
tion forces the recognition that very extensive 
experimental and clinical stud) has suggested 
no satisfactory operative attack For approxi 
mately 50 years method has succeeded method 
in the surgery of peritonitis As we review the 
various types of treatment that have been 
applied over this period it becomes evident 
that our surgical indications and treatment 
have not been governed by the pathological 
physiology of the peritoneum Thus we know 
that drainage with no matter what type of 
drain m the presence of unencapsulated and 
advancing suppuration results promptly in 
fistulization, tnat postural methods based 
originally on anatomical misconceptions do 
not materially lessen toxaemia or improve 
prognosis, that lavage and irrigation with 
irritants antiseptics and hypertonic solutions 
not only fail to limit infection and to lessen 
spread but actually accomplish the reverse 
that enterostomy seldom effects more than 
the deflation of a distended loop and does very 
little for a paralytic ileus which in turn has 
little to do with the mechanism of death that 
in the presence of actual suppuration spinal 
anaesthesia is likewise ineffective in the control 
of ileus that fistulixing the thoracic duct 

From of Swrrr 


merely causes fatal dehydration and docs not 
lessen toxaemia, that the increasing advance 
of suppuration responds neither to blood 
transfusion nor to the restoration of depleted 
blood chemistry But it must also be admitted 
that treatment based upon an intelligent re 
spect for the physiology of the peritoneum, 
has made little improvement m the mortality 
statistics It is our purpose m this discussion 
to indicate what appear to be certain basic 
errors in the clinical appraisal and pathologi 
cal diagnosis of acute peritonitis in the light 
of experimental and clinical observation and 
to suggest what surgical limitations are 1m 
posed in the management of this disease A 
rfeum6 of accepted facts on the pathological 
physiology of tins disease will bear repetition 

PATHOLOGICAL PHYSIOLOGY 

Two functions of the peritoneum are of 
major importance absorption and exuda 
tion Starling and Tubby, Dandy and Rown 
tree Clairmont and Haberer Reschhe kuhn 
Hertzlcr and many others have built up this 
knowledge for us A consensus of opinion 
from the experimental standpoint indicates 
that there is active absorption from all parts 
of the peritoneum visceral panetal the omen 
turn, the cul-de-sac, and the diaphragm, that 
the open channels or stomata, described by 
von Recklinghausen in 1863 do not exis t 
Starling and Tubby found that dyes injected 
intrapentoncally appeared in the blood be 
fore they did in the thornac duct Dandy 
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and Rowntree cannohxed the thoradc duct 
and unnary bladder and showed the chief 
avenue of absorption of Isotonic flalds was 
the blood vessels that absorption was equal 
in all postures excepting pelvis down In 
which position they found absorption in 
creased 15 per cent—a fMct for which they 
could give no explanation They found 
phenolsulphonephthaJeinintheurine4 minutes 
after intraperitoneal injection and found that 
ligation of the thoracic duct did not modify 
the time of appearance in the mine It is 
known that crystalloids are absorbed more 
rapidly t h an colloids Thu is particularly true 
of albuminous fluids of which pus is an ex 
ample Albuminous substances and suspen 
sions of particulate matter while slow In ab¬ 
sorption are also absorbed through the pen 
toneai lymphatics which in turn drain into 
the abdominal lymphatic glands and not into 
the thoracic duct Costain attributing the 
major rile of absorption to the lymphatics 
suggested lymphatlcostomy but the thoradc 
duct is primarflv a coDecting duct for lacteal*. 
Toxic absorption u greater m the normal 
peritoneum than m the inflamed membrane 
and the absorption of albuminous fluids u 
more modified by inflammation than is the 
absorption of crystalloid solutions Absorp¬ 
tion U increased by peristalsis and to some 
extent by heat although the latter statement 
is a debatable point Under conditions of in 
flanimation absorption u greater when the 
exudate is thin in consistency and mml! in 
volume Bulky exudates tax the absorptive 
capaatv of the peritoneum and markedly 
•low the rate of absorption qn the third or 
fourth day of the disease as can be demon- 
arreted by intrxpentcmeal injections of hyper 
tonic dextrose solution w a dog with diffuse 
peritonitis 

Absorption is diminished by hypertonic 
solutions by cold by inch substances as 
glycerin olive cnl collodion, adrenalin and 
asdtic fluid. It is also diminished by disten 
tion and by fibnn The function of fibrin in 
slowing absorption explains the subsidence of 
toxic reaction in the presence of localization 
Even crystalloids are slowly absorbed from 
fibrin-coated peritoneum Thu would seem 
to suggest the association of virulent infection 


and watery thin exudates. Expenmen tally 
we (3) noted that the streptococcus usually 
predominates in such exudates The rate of 
absorption Is markedly diminished in the 
later stages of a peritonitis, notably after the 
third or fourth day 

Tie typical pen toneai response to inffa m 
motion fs exudation normally serous, peri 
toneai secretion rapidly shows fibrin in the 
presence of Irritation Yates stated that rela 
tive encapsulation of a drain waj immediate. 
In an experimental study wc (3) were able to 
demonstrate fibnn in the presence of a drain 
within an hour and to prevent its formation 
under the same conditions for 73 boors by the 
repeated intraperitoneal injections of hyper 
tonic (so per cent) dextrose aolutfon Experi 
mental and clinical observation has lbown 
that the maximum fibnn formation occurs in 
the presence of moderate degrees of inflam 
marion and that it may be completely absent 
in the presence of virulent infection such as u 
produced by the streptococcus. \\ e were able 
to show experimentally that while virulent in 
fections may not evoke fibrin formation that 
a foreign body such as a drain, always will 
Cub bins, in an experimental study of the 
norma] peritoneum showed that no substance 
however bland or sterile could be introduced 
without evoking fibrin masses that sterile 
vaseline was as provocative of adhesions as 
tincture of iodine. 

In an interesting experimental study on the 
mechanism of death in diffuse peritonitis, 
Steinberg concludes that death is caused by 
toxins from bariena in the peritoneum that 
intestinal paralysis. stasis, and bacteria play 
no part With the idea of slowing resorption 
Kuhn injected 50 per cent dextrose solution 
intrapentoaenBy to amount! equal to 1 I* 1 
cent of the body weight in both dogs ana “ 

man He overlooked the fact that the marked 
dilation of the Inflammatory exudate resulting 
thereby materially lessened or prevented the 
formation of fibnn the most important unpa 
factor inhibiting or at least lessening ab¬ 
sorption In our own experimental work, we 
found that intraperitoneal injection of hyp ” 
tonic dextrose solution In dogs sufferin g fro m 
diffuse peritonitis shortened the life expert 
oncy of the animal by 50 per cent e ano 
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noted that the active absorptive capacity of 
the peritoneum was maintained, as was shown 
by the disappearance of sugar from the exu 
date at autopsy It was also our observation 
that hypertonic dextrose solution markedly 
increased the rate of diffusion of infection 

BE LA TI ON OF CLINICAL PICTURE TO 
PATHOLOGY 

That there is frequently a basic error in 
the clinical appraisal and pathological diag 
nosis especially in cases of acute spreading 
and acute diffuse peritonitis is evident from 
a study of clinical reports on cures of so called 
“general'’ peritonitis The clinical signs by 
which we diagnose an advancing infection of 
the peritoneum will usually not serve to de 
fine its extent At operation we are rarely 
justified m attempting to determine the ex 
tent of infection by exposing and exploring 
uninvolved portions of the abdomen Expen 
mentally, we have found a copious exudate 
forced probably by peristalsis to regions show 
mg no gross inflammatory changes a fact that 
has led us to believe that gravity is not a 
major factor m the extension of the disease 
Tenderness in the abdominal wall extends far 
beyond the actual zone of involvement in 
spreading pentomtis this is commonly re¬ 
sponsible for error In judging the extent of 
pentoneal involvement In a localized process 
the zone of tenderness extends very Little be¬ 
yond the actual border of pentoneal involve¬ 
ment Clinically we have drained an abscess 
3 weeks after perforation of a peptic ulcer 
that occupied a large part of the left sagittal 
half of the pentoneum so extensive in sue as 
to crowd much of the small bowel through 
the right half of the abdomen Two liters of 
pus was removed from this abscess yet in 
spite of extensive involvement the picture 
was essentially that of abscess and not of 
spreading infection 

A differential diagnosis between a localizing 
and a diffuse process Is more readily made than 
between a diffuse process and a generalized 
one The markedly lessened toxic reaction 
that accompanies fibnn mobilization the 
usual absence of fleus and a more sharply 
demarcated zone of tenderness arc differential 
ing features. Ileus, thready pulse and vomit 


mg are associated with a diffusing process 
Those patients who recover from such a 
clinical course are often classified as recoveries 
from general pentomtis In our opinion, the 
term 'general pentomtis’ is a misnomer and 
in most instances should be restneted to 
patients who are monbund or who obviously 
cannot recover 

DRAINAGE 

In considering the problems involved m 
pentoneal drainage the point that is frequent 
ly lost sight of is the difference in the reaction 
to drains of the diffuse and localized types of 
infection Wnters far too numerous to quote 
have shown the mefficacy of drainage in 
spreading and diffuse peritonitis It is neces¬ 
sary to emphasize however that peritoneal 
abscess always requires drainage The reason 
for this fact lies in the fundamental patho¬ 
logical difference between an abscess and a 
spreading infection The pentoneal surfaces 
that make up an abscess have lost the power 
of movement, and are covered with fibrin, are 
oedematous and more or less inelastic. The 
capacity for encapsulation has been lost by 
previous plastic fixation and proper drainage 
material not only functions as such but serves 
to prevent re accumulation We have noted 
m experimental animals that fibnn does not 
ding to a dram inserted into an abscess It 
may plug the opening or fenestrations in a 
tube, but the latter will not fistuhze unless 
left in until granulations cover it This state 
ment holds true regardless of the size of the 
abscess because the functions of exudation 
and absorption virtually cease in the presence 
of a well defined deposit of fibnn 

In the light of definite experimental and 
clinical data discussed here It should be easy 
to dispose of the problem of drainage m diffuse 
pentomtis by stating that this condition 
should never be subjected to drains If wc arc 
dealing with an unquestioned diffuse process 
in which the small bowel and omentum 
can be observed without undue handling to 
be mobile we can definitely omit drainage 
But within the limits of some incisions this 
cannot always be determined with certainty 
since encapsulation about a septic focus may 
precede pus accumulation Wc believe that 
an area of definite encapsulation even though 
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there be no purulent accumulation in the en 
capsul a ted area, should be regarded as a po¬ 
tential abscess and drained On the other 
hand too frequently unencapsulated accum 
ulatjons of pus are regarded as local processes 
and drained A typical example of «uch an 
error is that of a phlegmonous appendix 
accompanied by the gravitation of unencap- 
hulated pm into the pelvis or a spreading 
infection accompanying such an appendix, in 
which a copious purulent exudate wells up 
between loops of freely mobQe amail bowel 
It was for such a condition that surgeons of a 
generation ago made multiple ftao wounds 
and put rubber tubes or gauze strips into each 
wound 

In experimental animals we have been im 
pressed not so much bv the mefficacy of drains 
lying between mobile loops of small bowel as 
by the actual senous damage resulting there 
from First of all it is utterly impossible In a 
patient to determine the patency of a drain 
Perhaps gauxe is an exception to this state¬ 
ment because the meshes throughout Its con 
tact with peritoneal surface* always fill with 
hbrin and granulatxms but a drain of rubber 
tissue the ideal type for use m contact with 
the peritoneum mn\ appear and feel to be 
free and unencapsulated The fallacy of such 
a supposition is shown in the experimental 
animal where it can be demonstrated that 
onh partial encapsulation is the rule but 
that this encapsulation even if slight nulii 
ties the function of the drain In this connec 
tion It is interesting to note that openings and 
fenestrations in rubber tubes become more 
quickly adherent and plugged than do the 
walls of the tube This is particularly true if 
the tube should he in the vidmty of nnat 
tachcd omentum 

It has been our observation at autopsies 
upon patients who had died from widespread 
peritonitis within a few hours to a day or so 
a/tef a last desperate attempt had been made 
to save them by hasty incision and drainage 
that then* was encapsulation of the drain and 
not about the septic focus Duplicating such 
conditions in dogs we found that in animals 
within 6 hours of death in one instance 2 
hour*, where no agglutination of loops or 
omentum had occurred the drain was §uffi 


aently encapsulated to prevent its function, 
mg as such W c saw tha suflkicntlj often to 
fed that the peritoneum b at all times more 
capable of isolating a drain than an inflam¬ 
matory focus The more fibrinous the exu¬ 
date paradoxical as it mav seem the less 
iiidy wfl] there be encapsulation of the drain. 
The most striking experimental proof of this 
statement is the prompt encapsulation of a 
soft rubber drain in a copious watery thin 
and virtuallv fibnn free exudate 

Experimentally tbe damage roost uniform¬ 
ly evoked by drainage is residual abscess 
The refljon for residual abscesa about a drain 
(s that richness of fibrin deposit about a 
foreign body produces conditions favorable 
to purulent accumulations. Furthermore 
when a drain was inserted in such a wav as 
to cross a zone of spread Into unaffected loops, 
the latter became more rapidly involved by 
the inflammatory process than an\ other 
area From clinical observation we are in 
dined to bdieve that a residual abscess form 
ingas the result of a drain is leas likely to dis¬ 
appear spontaneously than such an abscess 
as forms in the absence of a drain Tbegradu 
al absorption of an abscess in an unopened 
abdomen b an example of the latter condithm. 
It seems likely that pus accumulations, when 
encapsulated may remain for a far greater 
length of time than we suspect l\c have 
found pus in the peritoneum of apparently 
healthy dogs as long as 100 days. 

Exudates that form rapidly are aecom 
panied by rapid toxin absorption The in 
creased capadty of the peritoneum for ab¬ 
sorption in the early stage of the disease has 
been mentioned It would seem, therefore 
that tbe removal of such exudate at tbe ti® e 
of operation b important When large accum¬ 
ulations of exudate arc present such as occur 
in peptic perforation and in diffuse suppma 
tion following gangrenous or phlegmonous 
appendicitis, the removal of the major pert ot 
the exudate undoubtedly lessens toxic re 
action and also lessens the tendency to resin 
ual abscess formation 
A large accumulation of exudate wul often 
be found above the liver in peptic perforation 
and wTJ pour out when the fiver I* 
by the hand In some instances post opera 
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tive subphrenic abscess can be traced to <ueh 
an overlooked accumulation Pelvic abscess 
following drainage of diffuse appcnehct.il 
pentomtis has been observed man) tunes a 
week or more after the removal of a dram 

SURGICAL LIMITATIONS 

It would «eem from the foregoing that tht 
operative therapy of spreading pentomtis is 
limited to the removal or closure of a septic 
focus aspiration of the exudate and closure 
of the peritoneum without drainage It is of 
course, necessary that the abdominal wound 
above the serosa be drained In our expen 
mental pentomtis we (3) produced a so called 
lethal standard of diffuse pentomtis by means 
of an open loop of ileum that had a mortality 
of 90 per cent with a life expectancy a\ crag 
mg 4 days When we remov ed the septic loop 
at the end of 24 hours the mortality was re 
duced to 58 per cent This was a se\ ere test 
because we were dealing with a perforate l 
pentonitis from the terminal fleum The two 
dosest analogies to this experimental situation 
are progressive diffuse appendiceal peritonitis 
and leakage from an intestinal suture line An 
appendix is occasionally permitted to cool 
off before operative attack We believe that 
only a subsiding abscess should so be left alone 
and only so long as the abdomen temperature 
and pulse Buggest definite localization At 
any time during the stage of spread or nd 
vance the appendix, as a source of contam 
ination should be removed It has been 
argued that operation during a spreading 
pentomtis increases the rate of spread and 
the area of contamination Both our cxjicri 
mental and clinical observations arc opjxwd 
to this opinion 

Postoperative spreading pentonitis pnrtlc 
ulariy when the source is the intestinal tract is 
nearly always a catastrophe yet there Is Ixith 
justification and indication to invade the 
operative field early in the event of wrious 
soiling The obvious difficulty of course Is 
that of diagnosis While all jxistojKTntlvi dis 
tentlon or ileus accompanied by nausea and 
vomiting Indicates peritoneal reaction when 
a mounting temjK.rature and particularly a 
rapidly mounting and inrsistcnlly high pulse 
arc present wr believe it preferable promptly 


to re-open the abdomen rather than to wilt 
It dex^ not require a gem nil peritonitis* or 
even a widespread lesion to cause death It 
is obvious there.fore that prompt ehtTerent \\ 
tion between vnoussoiling with intention and 
ileus without gross toiling must be nnde 

Quite in contrast to the line of ntttuk In 
postoperative diffuse peritonitis* are the hull 
cations in postoperative peritoneal alwciH* 
It is seldom advisable to attnek the tibsevss 
until it is of suthdent size to assure both emu 
plete wallmg off and indications of its location 
and parietal relationships Notable ixccp 
tlons are the subphreme and julvlc abscesses 

Experimental workers are familiar with the 
fact that elogs will frequcutU show no ells 
ctmiblc reaction to the intrajH ntoneal Injet 
tions of cultures or suspensions of living 
pathogenic organisms such ns the colon 
bacillus stnphvlococcus nnd streptococcus 
On the other hnnd, a f reshiv localizing Infct 
tlon possesses a particular virulence for the 
unlnvolvod ixritoueum the lncx|>crieuml 
and unskilled linger 1ms produced mans 
denths in such situations nnd If there is any 
one fact that will bear rqHtitlon It Is that 
fresh fibrinous adhesions should In regarded 
as inviolate The shortest cxtrniH mutual 
route must be made the drnlnngt pathway, 
for example by making a muscle splitting 
Incision close to the spine of the Ilium a pus 
distended appendix can \k delivered from a 
walled off abscess without the proln]Hec of n 
loop of small bowel, mi ncdduit that may 
spell disaster Since seldom does small IkiwcI 
make up the wall of an np|>cndlc(nl aluectss 
Its presence In the field In such a condition 
should Ikj regarded as a technical ncdduit 
A pelvic gravitation aliscess impinging u]K>n 
the rectum can be drained, with far gnuter 
safety rcctally than by pushing the fmgrr 
along the old drainage tract A subphrmir 
alisctss to the right of the falciform llgnmi nl 
ns most of them fortunately nr<, can lie 
drained cxtmj>critoncally by the very satis 
factory method suggested by Nnther mid 
Ochsncr 

Several times we have found that \ rny 
films offer considerable help In demonstrating 
residual abscess in atypical locations such 
for instance, as the left sulxhaphrnf. malic 
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area between the ascending colon and the ab¬ 
dominal wall and between the amentum and 
the anterior abdominal wall When such ab¬ 
scesses can be so accurately located direct 
extrapentoneal attack is simplified 

SUMMARY 

We are omitting from consideration details 
of noc-operativc treatment of diffuse peritoni 
tfc* such as maintenance of fluid balance of 
blood chlorides and sugar gastro-intestinal 
decompression with the Levine tube etc 
The latter procedures are of course extremely 
important phases of treatment and In fact 
in many Instances represent the only treat 
ment applicable But we also believe that 
operative therapy in spreading or diffuse 
lesions Is limited to removal of the source of 
infection be it a suppurating appendix or a 
leaking suture line in bowel We also believe 
that early operative attack during the stage 
of attack is better than so called conserve 
tivc management that aims by immobQua 
tion and non interference to promote locah 
xatkm Lastly aspiration of accumulations of 
exudate b an important factor in diminishi ng 
the immediate tone reaction and in lessening 
the tendency to residual abscess formation 

COHCLUSlOVS 

All methods oi direct surgical attack upon 
suppuratwe spreading peritonitis, based upon 
alteration of or interference with the fuoc 
tions of absorption and exudation tend to In 
crease the mortality 

Drains function in localised peritoneal ab¬ 
scesses but in spreading processes, not only 
encapsulate regardless of the consistency of 
the exudate but also provoke residual ab¬ 
scess and increase the diffusion of the infee 
tion 

In the stage of spreading or diffuse peritonl 
tls removal of a septic focus, such as an ap¬ 


pendix, or closure of a postoperative leakage, 
followed by aspiration of the major portion of 
the exudate represents the surgical Umlta 
tions in the treatment of this disease. 
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DAVID TREATMENT OF CARCINOMA AT THE RECTOSIGMOID JUNCTION 4 

THE TREATMENT OF CARCINOMA AT THE RECTOSIGMOID 
JUNCTION BY OBSTRUCTION RESECTION 


VERNON C DAVID 

M ANY van able factors influence to a 
marked degree the treatment of car 
cmorna at the rectosigmoid It is 
generally accepted that In obstruction of 
the bowel, which occurs relatively early in 
cancer at this site relief of the obstruction 
should precede any operative attack on the 
lesion The general condition of the patient 
particularly cardiovascular efficiency obesity 
the length of the mesentery of the sigmoid 
the involvement of the lymphatics by car 
craoma, the size of the tumor other pelvic 
pathology as pelvic adhesions from divert!c 
uhtis and the individual preference of the 
surgeon for one type of operation or another 
all lead to varying technical procedures. 

The aim of all radical operations for cancer 
obviously demands not only the adequate 
removal of the growth but also the regional 
lymphatics which dram the involved region. 
The lymphatics of the rectosigmoid dram 
mto intermediate nodes m the mesentery but 
also directly as well as indirectly to the nodes 
along the inferior mesenteric artery which in 
turn dram Into the lumbar nodes along the 
aorta. In general, the lymphatic drainage is 
upward Vfllemm Huard and Montague 
after a study of the lymphatics of this re¬ 
gion by the injection method of Gerota 
believe, that the portion of the rectum above 
the third valve of Huston is essentially up¬ 
ward The involvement of lymphatics by 
pathological processes however may not en 
tirely correspond to the Endings obtained by 
injection methods and therefore the com 
muni cation of the lymphatics from the recto¬ 
sigmoid with those of the upper rectum is 
possible and most surgical procedures have 
been based on the necessity of resecting the 
entire rectum with Its lymphatics when the 
rectosigmoid Is involved in carcinoma This 
procedure is sound and radical and implies the 
division of the inferior mesenteric artery below 
the first sigmoid branch with a removal of all 
of the lymphatics along that artery as well as 


[ D FACS CincAoo 

the lymph nodes in the mesentery' of the rec 
tosigmoid and rectum A permanent end 
colostomy' is necessary Of these operations 
the one stage abdominal penneal operation 
championed especially by Miles Schmieden 
and Jones is the most radical and answers 
all of the indications. The only objections are 
due to the contra indications for its use in 
very fat patients or in those whose general 
condition would not justify the nsk This 
factor is somewhat personal depending largely 
on the experience of the surgeon and his judg 
ment as to what nsk he can reasonably take 
For those patients not suited for vanous 
reasons to the one stage procedure a number 
of variations of the two stage abdo minal 
penneal procedure have been suggested. The 
operation suggested by Daniel Jones has 
much to recommend it (Fig 1) At the first 
stage the lower sigmoid rectosigmoid, and 
rectum are freely mobilized by division of the 
pentoneum on the lateral and medial aides 
and between the rectum and bladder The 
rectum is separated from the bladder and 
hollow of the sacrum down to the sacro¬ 
coccygeal junction. This postenor dissection 
is behind the Bupenor hfemorrhoidal vessels 
which are not divided The infenor mesenteric 
artery is divided high up below the first 
sigmoid branch which allows the circulation 
of the bowel to be earned on through the 
anastomotic loops between the sigmoid and 
homorrhoidal arteries Flaps of pentoneum 
from the cul-de sac and broad ligaments are 
formed and the tumor is ertraperitoneahzed 
A loop colostomy is made in the nudline 
incision or through a separate incision At 
the second stage the bowel is removed extra 
pentoneally from below The advantage of 
this operation is its radicability without the 
necessity of opening the bowel at the first 
operation The disadvantage would be the 
possible insufficiency of collateral circulation 
with death of some part of the bowel and 
consequent infection 
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Other multiple stage operations have been 
proposed where the bowel is divided at the 
first operation After mohlllmDon of the 
bowel Cofley ligate* and divides the inferior 
mesentenc, divide* the bowel above the 
growth and telescope* the dosed end of the 
distal aegment through the tumor until it 
may be pulled out of the anus An end 
coloatomc is made with the proximal end of 
the divided bowel The distal segment con 
taming the tumor is extrapentoneailxed by 
suture of the peritoneum of the cul-de-sac so 
that a tube may be placed ertrapentoneally 
through the lower end oi the abdominal 
inadon to the lower segment of bowel The 
disadvantage! of this operation are the 
inability to telescope the distal end uf the 
bowel through the narrowed lumen of the 
bowel at the site of the tumor and the serious 
danger of pelvic cellulitis from death of the 
lower segment before the second stage of the 
operation is performed from below 
Another two stage procedure has been 
proposed by Rankin (Fig 2) He divides the 
sigmoid above the growth, doses the distal 
end of the bowel and drops it back without 
dividing the blood aoppty to the bowel. The 
proximal end Is used for an end colostomy At 
the second Uage, the rectum is freed from 
below is surrounded by a sterile glove and 
then the abdomen is opened and the abdom¬ 


inal portion of the operation is earned out 
with freeing and removal of the abdominal 
portion of the bowel and reformation of the 
pdvic peritoneal floor The advantage of not 
opening the bowel at the second stage U 
obvious but the magnitude of the second 
operation is still greet. Some nak also exists 
of leakage from the dosed distal loop dropped 
back into the peritoneum I have kit a 
patient from such leakage 
In 1950 Lahe> proposed another procedure 
based on the division of the bowel and mesen 
terj above the tumor after its free roobdix* 
tion but without division of the Infcnor 
mesenteric and hemorrhoidal arteries. The 
end of the distal loop la brought out through 
the lower end of the abdominal Incision and 
the damp dosing the bowel subsequently 
released so that between stages the lower srg 
ment containing the tumor can be Irrigated 
and dcanted (Fig 3) The proximal cut end 
of the bowel b brought out through a left 
musde splitting indium for a permanent 
colostomy At the second stage the open end 
of the distal stump is mobffiaed and dosed 
a laparotomy is performed and an abdomino¬ 
perineal resection Lwcarried out. The advan¬ 
tages are the wait between the first and second 
stage* with proper preparation of tbe distal 
loop by imgttioa and the Jack of danger of 
infection of the peritoneum The operation is 
bard to do In fat people with a short mew rec¬ 
tum and has the disadvantage of a difficult 
second stage operation 
I should like to propose and describe 
another operation for caranoma at the recto¬ 
sigmoid less radical and therefore suitable for 
use In a limited number of patients but having 
the advantage of removal of the growth and 
adjacent lymphatic* with final restoration co 
continuity of the bowel This opera tion is ap¬ 
plicable to certain cases where the growth is 
small and where after dividing the lateral and 
medial pen tone*I layers and coming on to the 
vessel* and lymphatics in the mesentery 
no lymphatic glands are palpated along tbe 
inferior mesenteric arterv and H any are frit 
in the mesentery of the bowel they *« 
adjacent to the growth itself This situation, 
as far as growth and glandular involvement are 
concerned mar occur in a petlent who is it* 
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Fig t Rankin two il»*t rejection of rectodgmcad \t 
fim *ta*t the Hjmoid is divided above the growth, the 
distal end doaed and dropped beck Into the peritoneum 
without dividing the bloocf supply (Courtesy Dr Fred 
\\ Ran bin , Su*t Gyntc tr Obsl November 1931 ) 

no fit general condition to have an abdomino¬ 
perineal operation in stages or may be m a 
patient who flatly refuses to have a permanent 
colostomy There are also a limited number 
of cases In which it is not certain whether the 
lesion at the rectosigmoid is benign or m al i g 
nant It Is therefore under this unusual set of 
conditions that the operation to be described 
is indicated Not only are the indications for 
the operation limited for reasons just enumer 
ated but also on anatomical grounds and it 
Is my feeling before a definite type of opera 
tlon is dedded upon that the local pathology 
and anatomical relations must be carefully 
determined 

Assuming that in Trendelenburg position a 
midline or left para rectus mason has been 
made and the lesion disclosed at the recto¬ 
sigmoid the left leaf of the mesentcr> of the 
sgmold and rectum is opened and the indson 
earned forward at the lower end of the cul-de 
sac between the bladder and rectum to join 



out through the lower end of the abdominal location 
(Courtesy Dr Frank H. Labey Sttrf Gyntc Cr Obit., 
November 1930) 

another inason through the peritoneum on 
the medial surface of the mesosgmoid and 
mesorectum (Fig 4 a) The bowel is now 
pulled toward the median hne marked by 
mobilizing the bowel at this ate, and the 
medial mason in the mesosgmoid and meso- 
rectum is opened by blunt dissection so that 
the vessels and lymphatics come plainly into 
view If there is no suspiaous involvement of 
the glands along the inferior mesenteric 
artery and the liver is free from metastases a 
further effort may be made to determine 
whether resection is feasble with eventual 
establishment of continuity of the bowel The 
rectum is next freed from the bladder and its 
lateral attachments by blunt dissection The 
hand is then slipped beneath the bbwel behind 
the superior hremorrhoidal vessels and the 
rectum carefully freed from the hollow of the 
sacrum After these maneuvers have been 
earned out it is now possible in suitable cases 
to lift the bowel containing the growth well 
out of the pelvis for about 3 to 4 inches higher 
than its former position and m so doing it 
will be seen that the bowel will be devoid of 
peritoneum in the depth of the cul-de sac for 
a distance of 3 to 4 Inches in length If we 
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proceed with the operation in mind it wiH be are not feasible of performance the procedure 
necessary (i) to remove the growth with the under diacuaaion should be abandoned If 
mesorectum and arteries m the arcade supply conditions arc favorable it ii very e*i> to 
ing It, down to but not including the inferior raiae the peritoneum on either side of the 
meaentenc and niperior hamarrholdal ar cul-de-sac and aew it to a higher level on to 
teries (Fig 4 b) (1) to have left a to 3 the peritoneum of the rectum (Fig 4 c) 
inches of peritooeallxed bawd beneath the This practically obliterate* the cul-de uc 
proposed fite of resection (3) to cover the and peritoneahres that portion of the bond 
denuded deperitonealixed bowel In the depth which has been drawn upward into the 
of the col-die sac (Fig 4 c) and (4) to have a abdomen from below the cul-de-sac. The 
large enough rigmoid loop to awing around mesentery 0/ the bowel about to be resected 
and aew to the peritoneum covered rectum is divided in the usual way the apei of the 
for a future anastomosis between the two resection being allghtlv above the promontory 
portions of bowel If any of these postulates of the sacrum. A aite of resection on the 
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agmoid loop is then selected and the area 
just proximal to this is swung medially so 
that it comes in contact with the rectum at a 
point below the site of proposed division of the 
rectum The sigmoid and rectum are now 
tacked together for 1 to 2 inches by inter 
rupted stitches along the longitudinal muscle 
bundle Tkt next step ts important because it 
makes the point of division of the bowel extra 
peritoneal The an tenor panetal peritoneum of 
the abdominal incision is separated from the 
muscles by blunt dissection so that on both 
sides of the abdominal incision the peritoneum 
falls without tension to the posterior panetal 
pentoneum on both sides of the bowel (Fig 
4. c) At this area the cul-de sac is practically 
obliterated by suture of the antenor panetal 
pentoneum to the posterior panetal pen 
toneum and the proposed site of resection of 
the two loops of bowel is therefore extra 
pentoneal (Fig 5) At this point the remain 
der of the operation Is earned out by obstruc 
tivc resection as described by Rankin. Payr 
clamps are placed on the bowel below the 
growth and on the sigmoid above it both 
clamps being just proximal to the suture of 
the rectum and sigmoid previously earned 
out. 

The abdominal wall is closed in layers 
below the clamps around the bowel and the 
tumor containing the bowel is removed by 
cautery above the Payr clamps. Strips of 
Iodoform gauze are carefully tucked in be 
tween the bowel and the abdominal wall to 
create enough tissue reaction to prevent 
spreading infection when the damps are 
removed Varying Rankin s technique, we 
remove the damps the next day and immedi 
ately apply a spur crushing damp to enlarge 
materially the opening between the afferent 
and efferent loops of bowel It is this particu 
lar step of the operation that m our opinion 
makes this operation much more useful in its 
final result than an end to-end anastomosis 
of the bowel which at this area is difficult to 
do and which is very apt to break down This 
means infection scar tissue retraction of the 
rectal and sigmoid loops and resulting narrow 
lumen at the attempted site of anastomosis. 
After application of the spur crushing damp 



Fig 5 Literal new thawing afferent and efferent loop* 
of bowel brought together alter removal of the tumor 
Peri too eam erf cubde-rac elevated to meet moifllied 
anterior parietal pentooeum, making point of resection of 
the bowel ertraperitooeaL Spur crashing damp In place. 
At a later date bowel continuity b re-eaulibhed. 

nothing is done to re-establish continuity' for 
3 months. If bowel continuity has not been 
accomplished in that time a second operation 
under local anresthesa is done, the ends of the 
bowel mobilized where they are not m union, 
and a three layer suture earned out 

We have performed this operation only 
eight times m 10 years but in those cases in 
which it has been done we havt had no 
operative deaths and no local recurrence and 
one 75 year old patient is alive and well g }4 
years from the time of her operation 1 
patient is well 5 years 1 patient 3# years. 
Three are dead of general metastasea m fiver 
and lungs, and the 2 others are alive and 
without recurrence but the operations were 
done in the past 2 years. 

It is, of course open to question whether 
any operation for cancer should optionally be 
done that in any way vanes from the utmost 
radicabffitj Personally I believe that there 
ore instances m carcinoma of the recto¬ 
sigmoid m which this type of less radical 
procedure is Indicated always keeping in 
mind that the end results of anj operation 
for cancer speak with the greatest authonty 
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or Gakcixne Following Aittiial Obstiocttox 1 
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ALTHOLGH the opinion generally pre 
/ \ vails that purposeful occlusion of a 
J- » healthy vein b\ ligature is a useful 
method for the prevention of gangrene due to 
the obstruction of large arteries tome invert! 
gators have expressed a doubt as to the value 
of this procedure Also surgeons are prone to 
employ the method as a routine procedure 
rather than to use it for a particular set of 
conditions not frequently encountered The 
lundamental problem therefore in determin 
mg the therapeutic value of the simultaneous 
bgaUon oi a yein is first to determine 
whether this procedure will under any condi 
tion* influence favorably the incidence of 
gangrene after arterial occlusion and second, 
to determine if possible the exact conditions 
which constitute the indication for Us em 
pJoyment 

The conditions attending the employment 
of simultaneous Ligature of veins in clinical 
surgery are so complex and are so Infrequently 
observed by one individual that the effects 
due solely to this procedure are difficult to 
determine Fortunately however the prob¬ 
lems associated with this procedure would 
seem to be particularly suitable for solution by 
animal experimentation Experimental e\i 
dence thus far submitted ti conflicting It is 
the purpose of this paper to deal only with the 
results obtained from experimental studies 

The first significant experimental study of 
the effect of simultaneous ligation of veins on 
the incidence of gangrene following arterial 
oedusioo was that of Brooks and Martin fi) 
In this experimental study 3 phases of the 
problem were particularly investigated. 

1 Using the temperature of the tissues as 
a criterion of volume flow of blood through 
the tissues we found that ligation of the con 
comitant vein produces a further decrease in 
blood flow than that which had followed ob¬ 
struction of the artery 


3 Ligation of the concomitant vein caused 
an increase in the intravascular pressure in ill 
the veasefs in which tbe pressure had been 
previously diminished by ligature of tbe 
artery 

3 Ligation of the right common and right 
external Iliac artery In ai rabbits was followed 
by gangrene of tbe extremity in 15 instances 
(71 5 per cent) Tbe same ligation of arteries 
with ligation of the right common iliac vein in 
18 rabbits was followed by gangrene 0/ the 
extremity in 0 instances (33 3 per cent) 

Since the publication of this experimental 
study by Brooks and Martin the effects of 
simultaneous ligation of the vrfns upon the 
blood pressure and blood flow In the vessels 
distal to the point of ligation have been 
confirmed by Peaxsc Montgomery and 
Wilson Holman and Edwards confirmed 
the remits obtained by Brooks and Martin as 
concerning the effect of simultaneous Ugatioo 
of tbe vein on blood pressure but believed the 
volume flow of blood was increased The 
method employed by Holman has been ent 
faxed by Brooks (a) Molvihffl Harvey 
and Dorosxka and Wflaon and these in 
vest!gators have shown that the results ob¬ 
tained by Holman and Edwards were evidence 
for diminution rather than augmentation of 
the volume flow of blood. 

The experiments described b\ Brooks and 
Martin in which the effect of simultaneous 
ligation of the concomitant vein on the in 
ddence of gangrene was determined have re¬ 
cently been repeated by Wilson whose ^*”*1 
are contrary to those obtained by Brook* and 
Martin Wilson performed a larger number 01 
experiments than Brooks and Martin an 
found that tbe inadeoce of gangrene was not 
changed by simultaneous Ligation of the con 
comitant vein This publication of W ifiwn s 
has brought about an extraordinary d* 
tfon of the entire question of the effectiveness 
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of the procedure designated as “simultaneous 
ligation of the vein” because it, so to speak 
puts the question back to the beginning by 
changing the problem from one of how an 
effect is produced to whether the effect is 
produced 

It is worth while calling attention to an 
inconsistency which elists m Wilson's pubh 
cation between the statement that simul 
taneous ligation of veins influences the amount 
of diminution in volume flow and may m 
fluence intravascular pressure after arterial 
obstruction, and the assertion that this same 
simultaneous ligation of veins docs not in 
fluence the Incidence of gangrene, nor the 
seventy nor the distribution of musde necro¬ 
sis after arterial occlusion I believe it would 
be universally admitted that diminution in 
the volume flow of blood and a decrease in 
the intravascular pressure are the primordial 
effects of arterial obstruction and that these 
effects are so to speak, the sole and proximate 
cause of the necrosis which follows. From 
this it would seem as if the conclusion were in 
evitable that any effective influence which 
were brought to bear upon the quantity of 
change in either the volume flow of blood or 
the intravascular pressure must influence in 
one way or another the incidence of gangrene, 
unless it were assumed that there was always 
an exact balance of the favorable influence 
of the change in one and the unfavorable in 
fluence of on obligate change in the other 
The purpose of this paper is to report the 
results obtained from* a more frequent repeti 
tion of the experiments onginallj described 
b> Brooks and Martin 

Rabbits were used as the experimental 
animals An attempt was made to repeat in 



each experiment as nearly aa possible the 
same operative procedure The abdomen was 
opened in the mi dime The terminal aorta 
was located The division of the common iliac 
artery was identified The external iliac 
artery was exposed and ligated just distal to 
the origin of the hypogastric artery Expos¬ 
ure of this vessel also exposed the common 
iliac vein In the experiments m which the 
vein was ligated the ligature was applied to 
the vein at this time Ligature was then 
applied to the common iliac artery just 
proximal to the origin of the hypogastric 
artery Thus In each experiment with or 
without ligation of the vein the same opera 
tive exposure was used Fine silk thread was 
used m all experiments for the ligatures 
Sufficient care was used to feel confident that 
the artery or vein was always occluded (Note 
this method of ligature is the same as in the 
experiments of Brooks and Martin but dif 
ferent from that of Wilson who employed 2 
ligatures with division of the artery between ) 
The sites of the ligatures are shown in Figure 1 
After operation the animals were carefully 
observed each day until death or the de 
velopment of obvious gangrene or until a 
period of 10 days had elapsed All the ani ma ls 
which lived longer than xo days were observed 
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twice each week In order to determine the 
nature and extent of the “late effect* of 
arterial obstruction such as ulceration or con 
fracture* All animals were carefully ex 
amlned at autopsy 

In 107 experiments the artenes alone were 
ligated Both the artery and vein were ligated 
hi 113 experiment* The remits obtained 
showed a striking difference in the incidence 


of gangrene which followed ligation of the 
artery alone and that occurring after the bga 
tkm of both artery and vein In each senes of 
experiments there were at least a considerable 
number of animal s which died too soon after 
operation for the development of the unmis¬ 
takable evidence of gangrene But each senes 
contains 100 Instances of observations 00 
animals which lived long enough for there to 
be no doubt about the presence or absence of 
gangrene A summary of the results obtained 
in only those experiments In which it seemed 
there was no doubt about the presence or 
absence of gangrene is shown in Tsble I Thu 
table shows that ligation of the common and 
external fhac artenes In 100 rabbits was fol 
lowed by necrosis of a sufficient amount of 
tissue to be apparent on gross examination 
in 46 instances and that ligation of the com¬ 
mon and external fhac arteries with simul¬ 
taneous ligation of the common Iliac \ein In 
100 rabbits was followed bj evidence of 
necrosis on grosa examination in 4 Instances 
It is also worth while to call attention to the 
relationship existing between the incidence 
of the various degrees of gangrene observed 
In the two series of experiments. Massive 
gangrene of almost the entire extremity was 
14 5 times more frequent after ligation of the 
artery alone while gangrene limited to por 
lions of the extremity was only S 5 times more 
frequent Necroes of the skin leading to late 
ulceration occurred in about the same fre¬ 
quency with or without ligation of the vesa 
which is in agreement with the Idea previously 
expressed b> Brooks that changes observed 
relatively late after sudden arterial oedusion 
were not a part of the problem concerning the 
effect* of simultaneous ligation of the van In 
the incidence of gangrene. 

As has abend) been stated an attempt wa* 
made to have the same conditions concerning 
arterial obstruction present in each scries of 
experiments A study however of the con¬ 
figuration of the artenal tree as indicated b) 
injection of an opaque substance showed the 
imposribdity of attaining this desired end In 
30 of the experimental anunalj the artenal 
tree was fiDed with an injection mass opaqne 
to the roentgen ray From an examinatK® 01 
the configuration of the arterial tree It was 
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obvious that there was often a difference in 
size and origin of branches of the common 
iliac artcnes but this demonstration is after 
all no more than an illustration of a fact 
already known because the very fact that all 
animals with arteries alone ligated did not 
develop the Bame results could hardly be ex 
plained in an> other manner than by the 
assumption that there were variations hi the 
amount of obstruction to the blood flow 
A comparison of the roentgenograms of the 
injected extremities with the physiological 
changes observed also served to emphasize the 
fact that the adequacy of the circulation of an 
extremity cannot always be estimated by the 
results obtained from the injection of its 
arteries Figures 3 and 4 show the roent 
genograms of 1 rabbits killed $ days after 
the common and external 3 iac arteries and 
the common iliac vein had been ligated There 
was almost complete paralysis of the entire 
extremity of the rabbit in which it was pos¬ 
sible to inject the artery distal to the ob¬ 
struction through the collateral circulation 
and very little evidence of diminished blood 
flow m the animal in which none of the in 
jected mass passed through the collateral cir 
culation Both injections and direct examina 
tion of the artcnes showed complete occlusion 
at the site of hgatnre Neither animal showed 
an> evidence of necrosis 
The occurrence of contractures after liga 
tion of artenes and of artenes and veins was 
observed in these experiments This par 
ticular effect of artenal occlusion has been 
previously investigated by Brooks who 
studied the effects of temporary and per 
manent obstruction of artenes and veins on 
necrosis and fibrosis of muscle Brooks dif 
ferentiated the pathogenesis of contractures 
following artenal obstruction from those fol 
lowing venous obstruction He showed that 
the former develop later and are not attended 
by such a degree of seventy of inflammation 
as is associated with the contractures attrib¬ 
utable to venous obstruction In the expen 
ments which constitute the basis of the present 
paper contractures developed in 15 animals 
in which the artenes alone were ligated and 
in only 4 instances m which both artenes and 
veins were ligated This difference in ina 



dence of contractures becomes more striking 
if only the animals which lived for 5 or more 
days are considered In the series of expen 
ments in which the artenes alone were ligated 
onl> 58 animals lived 5 or more days while 70 
animals with both artenes and veins bgated 
hved for more than 5 days 

Contractures due to growth of connective 
tissue and scar formation have an entirely 
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different relationship to a serious impairment 
of the circulation than gangrene or ulceration 
Gangrene necrosis and ulceration are tbe 
immediate and direct effects of deficient blood 
flow Proliferation of connective ttaaue tear 
formation and contracture bdoDg to tbe 
process of repair Contractures after arterial 
obstruction are therefore evidence of a 
previous impairment of circulation sufficiently 
great to produce necrosis in tissues more 
vulnerable than connective tissue. The fact 
that contractures are leas frequently observed 
after arterial obstruction and simultaneous 
venous obstruction than after arterial ob¬ 
struction alone indicates that simultaneous 
oedusion of the vein aids in tbe preservation 
of the vitality of the more vulnerable tissues 
during the critical period before tbe re-estab¬ 
lishment of circulation through the collateral 
vessels 

TTie results obtained in these experiments 


indicate that simultaneous ligation of the 
concomitant vein influences favorably the 
inddence of gangrene after ligation of the 
common and external Iliac arteries In rabbits 
Because of the Impossibility of obtaining tbe 
some degree of arterial obstruction in succes¬ 
sive experiments, this condusioo rests solely 
upon statistical evidence A final condosion 
can be reached only after the accumulation of 
a large number of experiments performed by 
Independent investigators. 
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T HE chief reason for experimental at 
tempts to create bronchial occlusion is 
largely the hope that it will be of benefit 
m the treatment of pulmonary tuberculosis 
Many academic and subsidiary stimuli play a 
part in the attempts to produce this and those 
who have attempted to reproduce certain 
postoperative pulmonary complications, not 
ably massive collapse have struggled with the 
matter The major reasons for this under 
taking may be listed as follows 

i There are to be found in the literature 
many reports of patients suffering from pul 
monary tuberculosis in which atelectasis of 
the diseased lobe occurred This atelectasis 
was due In some cases to the disease itself 
occluding the bronchus or the atelectasis was 
brought about through another mechanism 
Recently Jacobaeua Packard Gatterdam, 
Korol and others have pom ted out that the 
so called fibrotic lung seen In pulmonary 
tuberculosis b really an atelectatic lung due 
to bronchial obstruction, and that the disease 
m this fibrotic lung b usually a benign process 
Other cases in which atelectasis has occurred 
in association with pulmonary tuberculosis 
with benefit to the patient are found in the 
reports by Eloesser Stoloff and Farris 
2 For the last io years interest m the 
physiology and surgery of the lung has been 
unusually active partly because the physiol 
ogist has turned to the lung in the study of the 
circulation and partly because experiments 
have been designed to reproduce certain post 
operative pulmonary complications chiefly’ 
massive collapse (atelectasb) and abscess 
This interest has led to much ingenious m 
vestigation, resulting in important additions 
to our knowledge of pulmonary physiology 
and pathology Chief among these accessions 
Is our present conception of atelectasis as a 
disorder due to bronchial occlusion 
3 Wc have also the academic logic that, m 
tuberculosis, rest and approximation of the 
walls of cavities are the maximum desiderata 


m therapy (8) It would appear that atelec 
tasis of the diseased lobe might accomplish 
this far more easily than would the major 
surgical procedure of extrapleural thoraco- 
plastic collapse operations Also the bacterio¬ 
logical studies of Novy and Soule have demon 
strated that the tubercle bacillus is a strict 
aerobe and does not survive well under anox 
jemlc conditions This suggests that any means 
which prevents air from approaching the 
active tuberculous focus is desirable 

4 Finally there b in favor of a selective 
collapse of the lung the fundamental consid 
erstion that fibrosb is stimulated by aneerobic 
conditions Coryllos (9) has pointed out that 
this condition in the lung would be favored by 
atelectasis The extreme fibrosb noted by 
Schlaepfer following ligation of the maior 
branches of the pulmonary artery b In line 
with thb thought 

The attempts to create stenosis experimen 
tally by the endobronchial route began with 
the investigations of W E Adams and Chester 
M Van Allen, in 1930 by the study of bron 
dual injury and repair They reported the 
effect of applying to the bronchial mucosa a 
silver nitrate stick and hot cautery In their 
study of the repair processes following this, 
they noted that several a nimal s survived with 
complete oedusion In 1931 Adams and 
Livingstone (2, 3 ) published further expen 
mental work on obstructive pulmonary atel 
ectasis and persistent bronchial fistula: in 
which the bronchi were completely occluded 
by applying 50 per cent and 35 per cent silver 
nitrate solution to the bronchial mucosa. They’ 
were able to produce bronchial oedusion by 
a single application of the above solutions 
This bronchial oedusion resulted in pulmo¬ 
nary atelectasis in all cases in which the oc 
dusion was complete and in which all the 
bronchi to the lobe were occluded The 
bronchial fistula dosed These studies were 
elaborated upon and supported by further 
reports published in 1932 (4) In thb latter 



503 


SURGER\ GYNEC0L0G\ AND OBSTETRICS 



► at Anin n J \ w JJ \ ri> nl tfaa chat foUcrwHi* 
threr broecHul treatment* with acid icnllarai toluttcc 
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article stronger concentrations were used and 
a 75 per cent silver nitrate solution was shown 
to cause sloughing of the bronchial wall 
Where atelectasis occurred, it wa* found that 
the nbro bias tic proliferation wa* very pro¬ 
nounced Finally in 1933 these same invest! 
gator* applied their ability to produce ocdu 
don by this method to the operabon of 
lobectomy (5) By producing a preliminary 
bronchial occlusion through the application 
of diver nitrate solutions they reported greater 
ease and safety with the procedure 
Other lorestigatora have repeated the work 
dted without bang able to support entirely 
their contentions for the mortality rate in 
other hands has been high, and ocdunon has 
resulted only infrequently Blalock, using 35 
per cent silver nitrate solution lost 15 out of 
his first ao animals and complete stenosis was 
an infrequent result Recently Dr Van Aden 
told m personally that he himself was unable 
to duplicate the results published by his as¬ 
sociate Dr Adams, In the surgical labora 


tones In Cleveland Dr Robert Zollinger 
repeated the work in the winter of 1931-1932 
without more success than Blalock. Positive 
ocduaion was so rare or the mortality so high 
that little hope for clinical application could 
be seen Other caustics were utilized without 
greater success 

Beginning in the fall of 1933 we retom 
menced a study of this problem because of the 
great clinical value such a method would have 
were it safe and certain V e began tn repeat 
Ing the experiments of Adams and Living 
stone following their technique as closely as 
their publications permitted. A pledget of 
cotton moistened with 35 per cent of silver 
nitrate solution held In the tip of a bronchial 
applicator was pressed against the mucous 
membrane of a bronchus at selected points 
Both dogs and monkeys were used They were 
anesthetized before each procedure by the 
Intrnperitoneal injection of sodium pento¬ 
barbital 

In a senes of 30 dogs one application of the 
35 per cent silver nitrate solution failed to 
produce complete occlusion Repeated ap¬ 
plications yielded only three Instances of oc 
elusion with atelectasis. In the same series 
a marked pneumonitis or hemorrhagic Infarct 
formation occurred in the lung dotal to the 
application and destruction of the bronchus 
so great as to result in fatal bomorThage oc 
curred ale times In one experiment a large 
giant M a cams Rhesus monkey was broncho- 
scoped repeatedly over a course of 4 months, 
and a 35 per cent solution of silver nitrate was 
applied to the bronchus of the right accessory 
lobe five times during this period At the end 
of 5 months this bronchus was constricted to 
about one half or one third of Its original 
diameter but there waa no atelectasis distal 
to the constriction. 

In a second series of animals a modified 
CarnoyV solution was used carrying out ex 
periments similar to those of Dr Zollinger to 
t93i This caustic fluid developed by Zol 
linger and Merits In an attempt to secure 
the optimum fixation In Intracranial cysts 

Tkx actaM ■ id» m kSofi 
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Fig 1 Animal No 157 33 Photograph ol groai ipca- -whrn photographed V/hen the Uvchra #ral right hmg weir, 
men and photomicrograph# of tection# remorei from right di* tended with air the left lung wu at electa tic and air leu 
and left lung# Tlie atelectatic left hrog appear# larger than The roentgenogram of the cheat In thb cn#c t# ahown In 
it# true 1 be, for it wu at retched upon the background Figure 1 

without deep penetration has also been used ing blood vessel wall and lung showed much 
to produce obliteration of cervical fistulfc and less reaction following cauterization with heat 
pilonidal sinuses (10) It has properties of than following cauterization with silver m 
moderate penetration with rapid local fixation trate An insulated metal rod the end of 
of cells Rather marked local fibroblastic re which was capped by a small uninsulated 

action occurs in the tissues after its applica metal ball was attached to the fulgurating 

tion This solution was used intrabronchially current of the Bo vie unit and passed down the 
m 5 animals the same technique bang bronchus to the desired location The balled 
utilized It produced a rapid necrosis of the tip was made to lie against the whole bronchial 
epithelium and bronchial cartilages, with a wall and weak desiccating current turned on 
subsequent fibrosis which in 2 cases resulted for 5 seconds Experience with varying am 
in bronchial occlusion and atelectasis But plltudes of current resulted in our standards 
occlusion occurred without regularity and ing the dose to the desiccating current at 
there occurred three instances of pulmonary stop 25 Eighteen animals were used Two of 
hemorrhage and pulmonary gangrene and the animals m this senes developed bronchial 
abscess formation This expenence, which was occlusion upon a single cauterization, 2 others 
similar to that of previous investigations by developed occlusion after two to four caut 
Zollinger with the same fluid convinced us erizations Postoperative hemorrhage and 
that this solution was too caustic in its action gangrene of the lung resulted in ten mstances 
and without a sufficient margin of safety to This experiment suggested that its practi 
warrant further work with it cabikt} was extremely limited 

The next attempt was a return to the car Comments The expenence with these three 
llest experiments of Van Allen and Adams methods silver nitrate, Carney's fluid and 
(1) These investigators reported that the cica electrical cauterization showed them to be 
trix resulting from the application of actual fraught with considerable danger as well as 
cautery to the bronchial membrane caused unreliable in the production of occlusion Such 
occlusion In these expenments the surround methods seemed too crude, and either pro- 
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article stronger concentrations were used and 
» 7S per cent silver nitrate sol at km was lhown 
to cause sloughing of the bronchial wall 
Where atelectasis occurred. It wa* found that 
the fibroblastic proliferation was very pro¬ 
nounced Finally In 1932 these same invest! 
gators applied their ability to produce oedu 
don by this method to the operation of 
lobectomy (5) By producing a preliminary 
bronchial occlusion through the application 
of diver nitrate solutions they reported greater 
ease and safety with the procedure 

Other investigators have repeated the work 
dted without being able to support entirely 
their contentions foT the mortality rate in 
other hands haa been high, and occlusion has 
resulted only infrequently Blalock, using 35 
per cent diver nitrate solution lost 15 out of 
his first 30 animals and complete stenoais was 
an infrequent result Recently Dr Van Allen 
told us personally that be himself was unable 
to duplicate the results published by hh as¬ 
sociate Dr Adams. In the surgical labora 


tones in Cleveland Dr Robert Zollinger 
repeated tbe work in the winter of 1931-1933 
without more success than Blalock. Positive 
oedusion was so rare or the mortality so high 
that little hope for dimeal application could 
be seen Other caustics were utilised without 
greater success 

Beginning in the fall of 1932 we recom 
menced a studv of this problem because of the 
great dinical value such a method would have 
* ere it safe and certain \\ e began by repeat 
ing tbe experiments of Adams and Living 
stone following their technique as closely as 
their publications permitted A pledget of 
cotton moistened with 35 per cent of silver 
nitrate solution held in the tip of a bronchial 
applicator was pressed against the mucous 
membrane of a bronchus at selected points. 
Both dogs and monkeyi were used They were 
amesthetixed before each procedure by the 
ultra peritoneal injection of sodium pento¬ 
barbital 

In a series of 30 do^i one application of the 
35 per cent silver nitrate solution failed to 
produce complete oedusion Repeated ap¬ 
plications yielded only three Instances of oc 
dud cm with atelectasis. In the same series 
a marked pneumonitis or hxmorrhagK Infarct 
formation occurred In the lung distal to the 
application and destruction of the bronchus 
so great as to result in fatal brmorrhage oc 
curred six times In one experiment a large 
giant Macncus Rhesus monkey was broncho- 
scoped repeatedly over a course of 4 months, 
and a 35 per cent solution of silver nitrate *U 
applied to the bronchus of tbe right accessory 
lobe five times during this period At the end 
of 5 months this bronchus was constricted to 
about one half or one-third of its original 
diameter but there was no atelectasis distal 
to the constriction 

In a second senes of ■nlmnli a modified 
Cnxnoy s' solution was used carrying out ex 
periments similar to those of Dr Zollinger in 
193 x This caustic fluid developed by Zd 
Unger and Moritx in an attempt to secure 
the optimum fixation in intracranial cysts 
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Fig 4 Animal No *9-33 Hjcmatoryiln and eoiin italn labekd left was taken from tlie normal left long The 
Groa specimen showing the complete atelectasis of the photomicrograph labeled right was taken from the atelec 
right middle, lower and acceaory lobei The X ray 0/ tatic right lung distal to the bronchial occluakm The mag 
this animal U ahown In Figure 3 The photomicrograph mfication b the lame In both icctkma X80 


which are ramifications of the lower primary 
bronchus were treated in the manner de¬ 
scribed If the entire right or left main pn 
maty bronchus was to be treated a cotton 
wick }A centimeter by 5 to 8 centimeters, 
from which all excess of acnflavme had been 
pressed out with a sponge, was passed through 
the bronchoscope and packed tightly into the 
mam primary bronchus and left in place for 
15 or 20 minutes Upon removal of the wick 
the area was carefully wiped to remove any 
excess solution Following this method the 
primary bronchus can be completely occluded 
two applications usually being necessary 
The solution of acrlflavme should be made 
up fresh each da> that It is used as exposure 
decreases its efficiency If two or more bronchi 
are to be treated It is wise to use a fresh cot 
ton applicator for each bronchus as the se 
cretions moisten the applicator and dilute 
the concentration of the acnflavme 
A large senes of animals were treated with 
acnflavme We began by using a 10 per cent 
solution (7 animals) but soon found the caustic 
effect was inadequate at this concentration 
A summary' of the protocols show that one 
bronchial occlusion (accessory lobe) resulted 
from a single application and that one oc 


elusion resulted from repeated applications 
(three applications to accessory or subcardiac 
lobe) The remaining animals were treated 
with 25 per cent acriflavine In this group 
occlusion resulted with great regularity when 
the technique had become standardized The 
fatalities are discussed in detail and are suf 
fiaently explainable on technical grounds or 
other accidents to justify our hopes that a 
satisfactory' and safe method for creating 
bronchial occlusion has been found 

SU11UARY OF EXPERIMENTS WITH 25 PER 
CENT ACRIFLAVINE 

44 imrntli 

13 sacrificed before the twenty fint day for histo¬ 
logical itudy of the healing process. 

31 animals available for study of occlusion and its 
risk 
11 died 

2 of distemper 

3 of gross injury from Instrumentation on opex 
ating table 

1 of fight in kennels. 

a of special experiment in which one half cubic 
centimeter of fluid was left in bronchus for 
study of histological reaction in lung 
1 of haemorrhage from sloughing of bronchial 
this animal was treated twice in the same 
afternoon for a total of 21 minutes with a free 
interval 
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Pi* j Annual No 31-33 Viay rJ»w.af ncmml cheat 
rhe duphrtfms us wrrjlir La portion tha Hire Sekll us 
of erjo»] m tenuty the heart spa » rat to the left ot th* 


3 of pneumonia which t*j»n m the kibe treated 
b\ this fluid 

to surnvsli for testing efficiency of acnflavine eolu 
two m produanf ocdawn 
In 14 mrtaocf* ocdtmon reached from a airgie 
application 

Id iq uutaneei ocduuon resulted with from 1 
to 3 application* 

The chan which sommames the expert 
menu with acriflavine shows at leait two 
fatalities in the group of animals which auc 
cutnbed (those in which pneumonia devel 
oped) foT which the application of the drug 
•etms directly responuble Because of the 
large experience In which a similar unfortu 
nate result did not occur we feel that in these 
animals either the fluid applied was excessive 
and escaped down into the lobe or we may 
hare been dealing with animals on the verge 
of distemper No abscess formation occurred 
and microscopically we did not observe dam 
age to blood vessels 

AH of the different bronchi have been com 

f iletdy stenosed In several cases the entire 
img has been made to collapse completely 


Ftf 6 Anas*! No itt-jj X-njr of the chat of the 
•unr uumal taken jj day* ktw Antopay rhowtd th* 
entir* left hm* to be aulrctatic and arritaa The Wft po- 
nur broncho* »** braird tuiea wrtk tj per erst *od 
aeniknoe aotibac Tbt mated hmg which apprai* 
«odrr tha heart u the dhpkocd r*ht tccatocj lob* 

due to oeduskm of all its bronchi. The smaller 
bronchi are more easily occluded We found 
greatest difficulty In collapsing the right lower 
lobe, probably because it* many small bronchi 
led us to miss one of these during an appG 

catwn thereby necessitating a second or third 

application 

The aucceaa In the last xo cases, the histo¬ 
logical study of the healing process, and the 
■imphdty of the procedure have encouraged 
us to the point where we feel justified m pro¬ 
gressing to the application of this work to our 
clinical cases. 

PROTOCOLS OT TYPICAL PCPIROIEHTS 
F tJT 33 A brown mongrel, mil* dot Tem¬ 
perature 101 degrees , 

March 19, 1513J Tha do* appeared to 
condition A preliminary X ray of the chert 
taken The do* war injeathetfind with aodium F*® 10 " 
bsrhltal lntraperitMiesHy Tbe bronchoacop* 
Inserted, and the left primary broochur waawiCBU- 
fied Into each of the dinrloor o! th* priaarr 
broncho* waa inserted for 5 minute* a cotton rpon*® 
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Fig 7 Animal No 13233 The tunp and troche* of t 
ca»c which had been treated twice with a *olnthxi of acid 
•criflavine The left luna a collapsed and tlrlen and the 
left broochu* occluded The photomicrograph* of sections 
from the nght and left long* are the ume mtgnl&calkm*. 

moistened with a 25 per cent add aenflavine *olu 
tion Following this, each of the orifice* were red 
dened and puckered in appearance 

March 11 The dog was up and about in hi* cage 
coughing considerably but otherwise in good con 
ditto n. Temperature 102 2 degree* 

March 23 The dog was returned to his cage on 
the roof lti* appearance and action* seemed to be 
normal 

March 31 The general condition of the animal 
wa« good X ray of the chest wai ta ken . The dog 
a a* anaathetlied and bronchoscoped The left pri 
mary bronchu* was Identified and the bronchoscope 
wa* inierted into It. The bronchu* leading to the 
upper lobe wa* still patent though greatly reduced 
in sire. A 23 per cent solution of add acriflavine 
was applied here for 3 minutes. The distal primary 
bronchus wa* practically oeduded by a marked 
•tencris, and no other secondary bronchi could be 
identified This portion wa* similarly treated. 

April 24 The dog was fn excellent condition. V 
ra> showed the heart almost against the left chest 
m *11 and the left lung almost completely atelectatic. 
The animal wa* acuesthetixed and bronchoscoped 
All of the secondary bronchi were completely ste 
noted except one very small bronchos that la\ on 
the floor of the primary bronchus and had not been 
treated prevtouslj T^ie distal primary broncho* 
was completely occluded by a Arm cicatrix. The 
small orifice which had not been treated was now 
treated with 25 per cent add acriflavine for 5 
minutes. 
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The photomicrograph of the left shows the alveoli col 
ispvd and airless and the moderately sued tertiary brae 
cirm filled with mucoid material The vascular supply is 
mtact 


April 23 The dog was up and about and In good 
condition A slight hacking cough was present yet 
May if X ray showed all of the lobes of the left 
luna; to be completely atelectatic, and the heart 
against the left chest wall The left diaphragm was 
high The dog was bronchoscoped. The left primary 
bronchus was found funnel shaped and it tapered to 
a complete oedusion All of the secondary bronchi 
were completely oeduded. 

Intrapleural pressures were taken on both sides 
which snowed no essential variation from normal 
On deep inspiration the negative pr essu re on the 
atdectatic side fefl to minus 12 centimeter* of water 
and on the normal ride to only minu* 8 centimeter* 
of water 

Blood gas analysis b> the Van Slyke method 
showed no significant change* 

June *6 Temperature 102 2 degree* The dog wa* 
m excellent condition ate well and appeared active 
and normal \ ray of the chest (Fig 1) showed 
complete atelectasis of the left lung heart against 
left cheat wall, and left diaphragm high. 

June sp The dog was killed with ether intra 
venously The heart and lungs were removed (Fig 
2) The lobe* of the left lung were small and shriveled 
and of a brownish blue color The lobes were non 
crepitant and uniformly firm The pleura which cov 
ered them wa* entirely smooth and shiny and with 
out adhesions. Cut aectlona ahowed a uniformly 
hepa tired appearance. The tissue* were firm non 
friable and the smaller bronchi, within the long 
substance were filled with a mucoid material. 
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F J0-J3 Brown, mongrel dog Temperature ioi 4 
de u ce s 

March 8 iqj 3 \ ra\ of the cheit themed it to 
be norm*) The dog was fastened to the uble, 
amesthetued, and the bronchoacope inserted Tbe 
right prunan bronchus aas identified Each of the 
brinene*, except the right upper wo found end 
treated with a 15 per cent and acnflavine sponge, 
which w oca ref olh fitted into tbe onhee snuglj and 
Mt in place for j minutes Following this procedure 



Fig 10 Brooch o« 11 day* after trratroenL Tbe 
mocctd cm hsi been separated from tbe bcoodnal wall 
a»d opeflfd There u a ma Aed proh/eratKo of tbe pea- 
bcracbnl Imiii and sobdocom. ILrmatrrrj tin and eoam 

min X*J 



Fig 0 High power magnification 0/ the same broociw 
HarnitcrT) Lld and ream turn X+o 


the primary bronchui m carefully sponged to re 
move any exreaa fluid The treated areas were rood 
tritely stained and withered and wrtaUed In ap¬ 
pearance 

March nx The dog appeared norma! Hointt 1 
moderate hading cough waa present The dog ate 
well and played actively with tbe other dogs 

March is \-ray of the chest showed no easestill 
vans boo from normal Tb* do* was anxathedttd 
with sodium pen to but* la] IntraperitcnewDy and 
broDchoacoped Tbe right primar> bronchus was 
rather miAedl> constricted so that tbe broncho¬ 
scope was passed into it With difficulty The onhees 
of the secondsn bronchi leading to tbe Indmdusl 
lobes, creep ting the right upper were thxunlcn, 
oedcroatous, but not oeduded There was no eroriou 
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of the muconi membrane. Each of the lobe bronchi 
*u treated for 5 minute* with 35 per cent acid 
acriflavme solution 

April xj The animal wai in good condition Tern 
pcrature xoa degrees. \ ray (Fig 3) showed the 
right middle, lower and accessory lobes completed 
atelectatic, the heart drawn over against the right 
chest wall, and the right diaphragm high. 

May 1 Blood gas analysis by the Van Slyke 
method showed little significant change from normal 
The dog waa antes the tiled and bronchoscoped. The 
right primary bronchus was completely occluded 
Just beyond the canna The mucous membrane 
covering the occlusion appeared normal The nght 
upper lobe bronchus waa partially occluded 

June 19 The dog was in excellent condition. X 
ray of the chest showed the right middle lower and 
accessory lobes completely atelectatic, the heart 
drawn over against the chest walL and the right 
diaphragm high The dog was killed with ether 
intravenously The nght accessory lower and mid 
die lobes were small shrunken and of a dark brown¬ 
ish purple color (Fig 4) These lobes a ere completely 
atelectatic and contained no air The pleura every 
where, was smooth and shiny and there were no ad 
heslons The bronchi leading to the lobes were small, 
sderosed, and felt pipestem like The bronchial 
lumen was completely filled with cicatrix The atel 
ectatic lung was of uniformly smooth consistency, 
and the small bronchi within the lobes were filled 
with a mucoid material 

F 133 33 Female collie dog Temperature 101 6 
degrees 

March 11 1933 X ray of the chest was taken 
which showed It to be normal (Fig 5) The dog was 
fastened upon the operating table and anaesthetised 
with sodium pentobarbital mtrapentoneally The 
bronchoscope was Inserted into the trachea, the 
carina Identified and the left primary bronchus 
entered All of the orifices of the secondary bronchi 
which lead from the primary were treated for 5 
minutes with a 35 per cent aqueous solution of add 
acriflavme the routine technique being used Fol 
lowing this the main primary bronchua was packed, 
for 5 minutes with a nick which had been toakea 
In the tcriflavine solution and all of the excess 
solution expressed. Following this procedure the 
mucous membrane was stained a deep scarlet color 
March u The dog was up and running about. He 
had a moderate cough but otherwise hh appearance 
and actions were normal 
March 13 The dog was In good condition Tern 
pcrature 103.4 de g re es 

March 31 An X raj of the chest ahowed no atel 
ectasia, and the heart was in the normal position. 
Sodium pentobarbital was given Intraperitoneally 
and the animal was bronchoscoped The left pri 
mary bronchus was markedly constricted to that the 
bronchi to the Individual lobes could not be visual 
tied The mucosa was Intact, and there mas no 
bleeding The point of stricture In the primary 
bronchus waa treated for 5 minutes with a cotton 
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applicator moistened with a 35 per cent solution of 
aad acriflavme. 

April 3 The dog was in good condition ate well 
and appeared entirely normal 

May 4 An X raj of the chest lhowed the heart 
within the left chest against the lateral chest wall 
The left lung was entirely atelectatic and collapsed. 

June 30. The dog was in good condition. Tcm 
pcrature 103 degrees An X ray (Fig. 6) lhowed 
complete atelectasis of the entire left lung and a high 
left diaphragm Intrapleural pressures were taken 
which on the left side, varied from minus 14 cent! 
meter* of water to minus 20 centimeter* of water 
In the light chest the Intrapleural pressure varied 
from minus 8 centimeters of water to minus 13 
centimeters of water 

Blood gas analyses by the Van Slyke method 
showed no appreciable changes. 

The dog was angithetlxed with sodium pento¬ 
barbital intraperitoneally and bronchoscoped The 
left primary bronchus was entirely constricted and 
occluded 2 cent! me ten below the carina The dog 
was killed with ether intravenously and the heart 
and lungs removed The trachea was attached to a 
rubber bulb and the lungs distended with air (Fig 
7I The nght lung ballooned with air and was en 
tirely normal in appearance. The lobes of the left 
lung were airless small and shrunken, and probably 
less than one third of their normal size The pul 
monary tissue was of the same color and consistency 
as normal liver but much less friable Complete 
atelectasis of the entire left lung was present 

PATHOLOGY 

Acriflavine solutions of various strengths 
were tested upon the bronchi those solutions 
of less than 25 per cent proved ineffective The 
dye is soluble in water only to 33 per cent 
under normal conditions and it was felt that 
the danger of introducing particles of undis¬ 
solved dye mto the bronchus prohibited the 
use of any stronger solution A group of ani 
mals treated with 25 per cent solutions of 
acriflavme were sacrificed at intervals and 
gross and microscopic studies made 

Ttto hours At autopsy the lobe appeared 
normal in size and color and consistency The 
bronchus which led to this was stained a dif 
fuse yellow and the dye could be seen pene 
trating to the peribronchial tissues 

One day The lobe appeared normal It 
was crepitant and of normal color and con 
swtencj The bronchus leading to it was 
shghtl> stained yellow the surface appeared 
swollen and lacked its normal glistening ap¬ 
pearance 
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Microscopically the bronchial mucosa and 
musculature were necrotic ami the perlbron 
chial tlv>ue* in the immediate vicinity of the 
cartilages thawed a rather homogeneous ap¬ 
pearance with a poor nuclear stain The larger 
Wood vessels shored no damage The pul 
roonarv tissue in the immediate proximity 
wa* rather congested showed some harmor 
rhage and a few of the alveoli contained a 
hyaline membrane Leucocytic infiltration 
was correspondingly absent The peripheral 
lung except that surrounding the larger 
bronchi was entirely normal The pulmonary 
tuoue encircling these bronchi was congested 
and in a few isolated place* the alveoU were 
filled with terum without cells 

Four to m days (Figs 8 and 9) At autopsy 
the lobe wai a deep purplish color and smaller 
in uie than normal To palpation it was non 
crepitant and seemed rather wet and boggy 
There was no evidence of infiltration The 
bronchus leading to it was oeduded by a mu 
coid cast which wav firmly adherent to the 
wall Upon removal of the mucoid plug the 
entice of the bronchus was rough and la c ked 
its normal glistening appearance Microscopic 
sections showed the epithelium and wbmucosa 
entirely replaced by a mucoid plug which 
filled the broojilal orifice and was adherent 
to the submucosa and in places to the pen 
cartilaginous tissues Many of the cartilages 
were necrotic There was considerable gronu 
Utxm thaue anti fibroblastic proliferation in 
the peribronchial tissues. In places there were 
a few lymphocytes and rare scattered leuco¬ 
cytes. The pulmonary tissues In the immediate 
proximity showed some organization with 
scattered patchy atelectasis. There was slight 
round cell in hit cat km The dotal lung was 
redematous and showed some patchy atel¬ 
ectasis. but there was found 00 evidence of 
inflammation 

Ex[ki to ten days At autopsy in most in 
stances the lung was somewhat darker in 
color and was crepitant and air containing 
Occasion thy one or two patches on the sur 
face ware a deeper purple hi color were re 
traded from the surrounding hmg and did 
not contain air The bronchia wai open the 
muedd pi up having been expelled The snr 
face of the bronchus was somewhat smooth 


and shm> occasionally studded with petechle. 
The lumen was somewhat decreased m sue 
Microscopic lection showed the surface of 
the bronchus lined with a thin layer of re¬ 
generating epithelium. In one in which the 
mucoid plug had not yet been expelled the 
regenerating epithelium was growing between 
the mucoid ping and the submucosa, separtt 
ing the two and loosening the ping The tub- 
mucosa and penchondrial tissues were stfll 
necrotic and homogeneous, and showed no 
nuclear stam There was no ceUuiar infiltration, 
A majority of the cartilages were exten 
svely damaged. The pericartflagmou* tissues 
showed beginning regeneration with fibro¬ 
blastic proliferation The lung surrounding 
the bronchi showed some patchy* atelectasis 
with scattered blood pigment. Evidences of 
infection were entirely absent 
Two tmJti (Fig 10) The grow, appearance 
of the pulmonary tissues doidy resembled 
those examined In 10 days 
Microscopically the sections of the bran 
chus showed the epithelium to be fully re¬ 
generated and without cellular reaction- There 
were occasional piled up areas of epithelial 
cells forming polypi In many place* just 
under the epithelial layer were nest* of epi 
thrilal cells forming little inclusion cyst*. 
There was slight beginning regeneration in the 
submuewa The cartilages were necrotic, mi* 
thapen and in many Instances rather mark 
edly displaced from thetr normal position The 
peribronchial t&sues showed marked fibro¬ 
blastic proliferation and regeneration The 
lung In a few scattered area* which tended to 
follow the bronchial ramification within it* 
parenchyma, still showed evidences of hrm 
orrhage and congestion Small tones of p*ten) 
atelectasis were still present. 

Four tracks tFig 11) At autopsy the lobe 
was small shrunken and of a bluish purple 
color It was rather firm, non-crepitant, and 
except for the fact that It was not fnable, 
closely resembled liver tissue It proved 
to be 100 per cent atelectatic The bronchi 
within it were filled with a thick. ten *?°V* 
mucus. The primary bronchus was 
occluded for a distance of 8 millimeter*. Sec 
tlo-n* cut through the oeduded broncho* 
showed complete obliteration of the lomeu 
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with granulation and fibrous tissue, m which 
were interspersed occasional epithelial in 
elusion cysts. The bronchial cartilages were 
of a homogeneous appearance and partiall) 
degenerated They were twisted and mis 
placed occasionally two and three and even 
four of them lav side by ride The pencarti 
lagmous and peribronchial tissues were fibrous 
and dense and appeared to have compressed 
and budded the bronchial wall and cartilages 
The peripheral lung (Fig 4, rt) was atelec 
tatic appeared congested and oedematous 
but there was found not the slightest evidence 
of Infection 

A solution of acnflavme in the high con 
centration used in this work produced quite 
marked local damage in the bronchial wall 
with surprisingly Uttle damage to the lung 
distal to the application or to Hie surrounding 
structures The necrosis is completely aseptic 
and peculiarly lacking In cellular reaction 
The definite fibroblastic reaction In the penph 
ery of the treated area aids greatly in reducing 
the bronchial diameter by compressing and 
buckling the bronchial cartilages. Similar 
aseptic necrosis following the use of other 
aendme dyes have been described by Milch 
Erdheim tested these dves by injecting them 
directly into the tissue, and found that per 
lpheral to the zone of destruction there was 
found a zone of granulation and fibroblastic 
tissue The reaction in the case of acnflavme 
is purely local as the dye is system!cally 
toxic onl) in large doses and may even be 
given intravenously without harm. 

RESULTS AND DISCUSSION 

A senes of 44 dogs have been studied fol 
lowing the use of aenflavine by this method 
Complete gross and microscopic studies have 
been made at intervals following treatment 
There occurred 11 fatalities m this senes the 
explanation of which shows that m only 2 of 
these could the solution, as used m our hnal 
technique have been at fault. By repeated 
applications at a single sitting all bronchi to 
an entire lung have been satisfactorily oc 
eluded This method in our expenence has 
proved surprising!) safe and efficient In no 
instance did the collapse of a lung with re 
sultant atelectasis Interfere with the animal s 


general condition While intrapleural pres¬ 
sures were not constantly taken, the readings 
obtained m animals with complete atelectasis 
showed but little alteration from the pres¬ 
sures in normal animals This in part may be 
explained bv the very mobile mediastinum 
present in dogs. The temperature elevation 
following application was negligible In dogs, 
permanent bronchial occlusion caused in some 
animals a persistent bronchial cough, while in 
the 3 monkeys in which stenosis has been in 
duced by this method, cough even immediate 
ly following treatment was noticeably absent 
The human case under treatment at the 
present time has bad a postoperative course 
marked by the absence of bronchial Irritation 
cough, temperature, discomfort physical or 
\ ray changes in the lung 

The occurrence in these experiments of 
lobar pneumonia following the production of 
an atelectasis was not seen Corvllos (7) has 
contended that lobar pneumonia, even post 
operative bronchopneumonia, is preceded by 
the production of an atelectasis, and that in 
this airless lung the pneumonococcus in fee 
tion spreads to produce the typical clinical 
syndrome That this theory Is not effective in 
the experimental animal without the mtra 
bronchial Introduction of massive doses of 
pneumonococcus culture, is evident from a 
study of these protocols The atelectasis 
which occurred in the normal animals was 
unassociated with fever malaise or loss of 
weight Microscopically the airless lung 
showed no evidences of pneumonitis at any 
stage (Figs 9 rt. 10 It, and 11 It ) 

CONCLUSIONS 

1 A safe and reliable method to produce 
experimental bronchial ocdusion Is presented 

2 The theoretical advantages of such a 
procedure in the treatment of certain forms of 
pulmonary tuberculosis is considered 

3 Twenty five per cent aqueous acid am 
flavine solution as used in these experiments 
produced an aseptic necrosis of the bronchial 
mucosa and submucosa, and the formation of 
a firmly adherent mucoid plug Later the 
rapidly regenerating epithelium separated this 
from the walls and the plug was coughed out 
The peribronchial and submucosal tissues 
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proliferated became fibrosed and occluded 
tie bronchial lumen 

4 Pulmonary atelectasis occurred oul} 
when all of the bronchi to the lobe bad been 
completely oeduded 

5 Permanent pulmonary atelectasis even 
of a whole long was compatible with the 
normal health and jood general condition of 
the experimental animal 
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THE MECHANISM OF DEATH IN MASSIVE PULMONARY 
EMBOLISM 

With Comments on the Trendelenburo Operation 
EDWARD D CHURCHILL, M D Boston 

TnvB tS« III ■» ckgvrtti Ooer*I HotpiUl 


D EATH from massive pulmonary em 
bolism is such a dramatic incident 
that descriptions of the clinical pic 
ture are commonplace However, the very 
fact that the event is so unexpected and tragic 
has colored the observations with inaccuracies 
and it is exceedingly difficult to find an ade 
quate clinical analysis of what really may take 
lace This dearth of knowledge is reflected 
y the well known discrepancy between the 
cbm cal diagnosis of pulmonary embolism and 
the autopsy findings—perhaps in no other 
condition do hospital statistics show a greater 
percentage of error In many cluuca the sole 
fact that a patient dies unexpectedly and 
abruptly following a surgical operation gives 
ample grounds for the diagnosis. One calls 
to mind the diagnosis of <f heart failure ” 
formerly made with such frequency and par 
allcl inaccuracy 

One of the best expositions of the signs 
and symptoms of pulmonary embolism is to 
be found in the papier of Giertz and Crafoord 
based on a statistical analysis of the clinical 
picture presented by 27 patients In 23 in 
stances the condition was correctly diagnosed 
before death The symptoms observed were 
In order of frequency as follows sudden on 
set of symptoms without an} warning high 
soft imperceptible pulse, marked pallor, un 
consciousness slight cyanosis, craving for air 
dyspnoea altered respiration superbaal or 
deep snatching or groaning feeling of op¬ 
pression dread anxiety restlessness pain or 
stitch in chest usually over precordium 
shock cold perspiration pulsations in veins 
of neck (the authors remark that this symp¬ 
tom is probably more frequent than was noted 
in the bnef accounts available) waving arms 
about wanting to get up Violent vomiting 
strabismus dilated pupils giddiness and 
yawning also occasional!} occur The symp¬ 
tomatology is summarized as follows 4 In 


most instances it (massive pulmonary em 
bohsm) comes like a bolt from the blue with 
typical symptoms of which the most frequent 
are intensive pallor, loss of pulse and con 
sciousness Common symptoms are also op¬ 
pression craving for air and a mild cyanosis 
with a typical venous pulsation above the 
clavicles * (1) 

It is obvious that the enumerated signs 
and symptoms represent a composite picture 
drawn trom a group of cases and that in any 
individual instance many of these findings 
will be absent In order to furnish a back 
ground for the interpretation of the varying 
clinical aspects it has been found helpful to 
define at least 3 mechanisms by which 
death is produced when a large thrombus Is 
earned through the nght heart and lodges m 
the pulmonary artery It is evident that the 
duration of life and the symptomatology will 
depend upon the amount of obstruction that 
the embolus produces In the particular case 
under consideration 

I COMPLETE OBSTRUCTION 
WITH IMMEDIATE DEATH 

A large thrombus that completely blocks 
the outflow from the nght heart will cause 
immediate but not instantaneous death from 
complete cessation of the circulation The 
left ventricle continues for a moment to dis¬ 
charge the blood that Is already present in 
the pulmonary circuit and then its output 
abruptly ceases There Is a loss of conscious 
ness due to cerebral amerma and after a few 
asphynal gaxps the respiratory center fails 
completely The lack of coronary blood sup¬ 
ply resulting from the fall of pressure In the 
aorta increases the dilatation of the right 
heart already precipitated by the obstruction 
of the outflow of blood 

It is impossible at the present time to 
estimate in percentage values just the degree 
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of ocduson of the arterj tint ia followed b> 
Immediate death In any event It Is probable 
that there exists a wide variation in the 
response of different individuals doe to dlf 
ferencci In age condition of the cardiac mus¬ 
culature the atate of the peripheral arcula 
tion and other factors 

n PASTIAL OBSTHUCTIOV WITH DELAYED 
DEATH DUE TO SEDUCED EFFECTIVE BLOOD 
\OLUME 

In many cases occlusion of the arterial 
lumen b> the embolus may be so far from 
complete that the circulation is carried on 
for some time although under a mechanical 
disadvantage that ultimately leads to death 
It is this type oJ case that offrn an oppor 
turn tv for pulmonary embdectomy 

For manv years, in fact dating from ex 
penroental observations b> Cohnbdm the 
statement has been made m the literature 
that if the pulmonary artery be slowly oc 
eluded no effects are discerned until a point 
is reached at which an abrupt failure of the 
circulation terminates in immediate death 
Gibbon Hopkinson and Churchill showed 
that this phenomenon was an artifact pro¬ 
duced by tne experimental methods commonly 
employed It was further demonstrated that 
partial occlusion of the artery produced a 
period ol diminished cardiac output with faD 
mg arterial pressure and rising venous pres¬ 
sure This state of affairs dosely simulates 
the well known effects of cardiac tamponade 
with the difference that the point of obi true 
tlon is In the pulmonary artery rather than at 
the right amide or intrmperlcardlal portions 
of the cavw 

These experimental findings are not inf re 
quentlj reproduced in the clinic when only 
a partial obstruction to the flow of blood In 
the pulmonary artery is produced by the 
embolus The following case history is as In 
stractive as an experimental protocol In II 
lustrating this point 

E S an obese »om« aged 53 year* Following 
cholecystectomy there «u slight ferex attributed 
to minor * ou oa sepals Is o signs of femoral phlebitis 
were noted On the fifteenth poatcgxrative day at 

t oo p m after the patient bad been taken to the 
vocatoev tn a wheel chair and rrtnroed to bed. 


»be had a queer fcetlng in her right cheat, hie 
a lamp a inch almost at once developed into a 
aharp pain When aeen a few minutes later she sas 
lying propped up m bed, pale, afgirehecalve and 
laboring for breath She was retching nausealctL 
and bathed in cold a*eat The pulae waa rapid and 
thready The lips and fingernail* ware pale and 
■lightly dnihv Tbs blood preamra a as 100J60 u 
contraated »ith icofoo recorded on admisaion to 
the hospital A Hugniwfa of masafer pulmonary 
embolism aaa made oxygen inhalation was started 
at once through a nasal catheter and morphir* 
rolphate, i/ti gram, given hypodermically FoGov 
log these preliminary measure* the patient mi 
transported to the surgical amphitheater b her bed 
Preparations foe Immediate operation were com 
pieted and the patient was kept under constant 
obeemtion with this b view The ictomnanjing 
chart (Fig 1) shows the aubaequent ctrarsa of crenti 

During the first hour after the embolism tbeblood 
pressure fell steadily For the neat 1 or 3 hour* 
them aas little change b the general condition of 
the patient the cymnoaia ass Jess obviooa and the 
rtspsrabon quieter There were occasional spoils of 
vomiting retching *Dd emctatlon of gas, inter 
speraed with intervals of drowsiness At 000 pm 
6 hours after the onset, the patient's cnnartioo »** 
considerably 1 m pro Ted Both syatohe and diaatohe 
preseares acre higher and the respiratory rale »*« 
■lower These encouraging signs persisted for about 
A hours At 1 00 a m 10 hour* after the embolism 
there was a decided change for the aorse The 
blood pressure fell Symptoms of arr banger re¬ 
appeared The respiration became deep and more 
rapid and tbe patient repeatedly attempted to alt 
up in bed The society and apprehension of s per 
•on dybg ol hemorrhage acre apparent b her face 
Tbe patient was placed on the operating table and 
tbe operating team made ready for Interference 

From tius time on the patient alowly lost pound 
Her restlessness Increased She stteropted to sit 
op 00 the operating table, and repeatedly asked for 
aster Tbe air hanger the restlessness, tbe thirst 
the low blood pressure with a feeble, rapid pube 
and the cold persprritnin a ere remarkably aimflii 
to tbe symptoms that attend a severe hrmorrhagt 
This I m pr es sion aas so vivid that ae repested>v 
crammed the abdomen for signs that might confirm 
a diagnosis of concealed hjemorrhage There was, 
ho a ever oos striking difference between the p*c 
tare she presented and that of a patient dybg bom 
hemorrhage Tk* greet rei« »* the Mttk iecswe 1* 
crtas\H&j prtM>*rmt cW • rn**t /idaabaa 
Plainly nnUt Consciousneaa began to be doDro 

although tbe facies remained apprehensive and the 
patient responded to questions Purposeless zr f' e . 
ments appeared—plucking at blankets, tombs bad 

from aide to aide An erternal sire borons developed 

At 7x14 a m venesection aas performed Bfwa 
wss withdrawn by syrings from a vein in the ngnt 
ankle Tbe blood did not flow cut under P"*®'*’ 
but was althdrmwn slowly and with some dimcnltv 
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By ? 37 * m 5*0 cable centimeter* bad been irilb 
drawn and dtrated ia anticipation of rdnlccUon 
The pttfent • condition failed rapidly during tMft 
penoi The puht could no lonitT be counted U 
fi»e irmt The bfood pressure reading* wrre difficult 
to obtain end there vu conjidentbio decrease in 
pulse ptttture. Examination of the cheat at this 
lime revealed that the lungs were resonant ante¬ 
riorly and laterally The patient km not turned 
to examine the back The breath sounds ok re h»r*h 
but no rtlta k nt beard The area of cardiac dailnwa 
was unchanged By percuidcn the right cardiac 
border lay 1 5 centimeters lateral to the right sternal 
border The he*n mood* were very dtacent and 
could be heard only over the third and fourth left 
interspace* neat the ttereum At S<o «-m the 
blood pressure wax $8 1 The pulae rata counted 
wrfth the »tetbo*cope over the precwdlum »u tto 
per minute The respiratory rate m 48 and the 
patient «a* ftemicomatoae. At 8 05 a m the blood 
pressure could not be obtained One minute later 
the *kfn fnaiiou rras made and the Trendelenburg 
operation started following la eueatial detail* the 
technique described by Meyer U) The reapbutkrtw 
became gasping with the start of tbt opmalioo and 
soon cea*ed altogether The pupil* dilated By the 
time (he pericardium km opened, heart action had 
eeaaed. Seven minute* after the rtart of the open 
tioo clot* had been removed from the main item 
»ad both tranche* of the pulmonary artery and the 
opening in the artcrj had been closed with the 


Trendelenburg damp. Artificial respiration with In 
halation of oxygen and carbon dioxide wn kept up 
while attempts to restore the heart action by was 
aage and Injections of adrenalin were made All 
effort* to revive patient however proved futile 

An Mutepry was performed 3 hour* later The 
great -vein* contained no blood dot* The coronary 
art tries were patent There were do antemortem 
dot* within the heart or main trunk ol the pul 
monary artery in the kft pulmonary arterj about 
4 cantimtltxa below the bifurcation of the main 
trunk Uwre was a grey' friable antemortem dot 
extending down Into two or three of the amaffer 
branches of the artery ThU dot obstructed only a 
portion of the artery and was lightly adherent to 
It* wail The right pulmonary artary wu free of 
antemortem dot* except, for a *rnt!l tbrombu* 
* centimeter* long in a superior branch of the artery 

In retrospect and particularly w light of 
the experimental work already referred to, 
the mechanism of death 10 this case seems 
dear The Witial embohsm reduced the out 
put of the right heart and consequently that 
of the left bv mechanically obtruding the 
How of blood In the pulmonary artery The 
blood backed up bebmd the aic of obstrac 
Uon filling and distending the venous system 
The pntkni dc\ eloped the clinical picture of 
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shock from a reduced effective blood volume 
The sympathico adrenal system thrown 
{□to a state of intense activity with its daaaic 
train of symptoms and death supervened as 
In hirmorrhage or other conditions that arc 
attended with an inadequate circulating blood 
volume It Is quite probable that the high 
venous prewure with the peripheral stasis 
that accompanied It resulted In a movement 
of fluid from the capillaries Into the tissues 
thus further reducing the blood volume 

It is posable that the degree of obstruction 
produced by the initial embolism was aug 
mented during the succeeding hours by other 
smaller thrombi or bx clot propagation within 
the pulmonarx vessels, but no direct evidence 
exists on this point 

This case pros ides a slow moving picture 
of a senes of exents that usually follow ODe 
another to doselv that they cannot be isolated 
for atialvs* 

III PlanAL OBSTRUCTION WITH DELAYED 

D1 ATH IN WHICH BIQHT HEART FAILURE 

IS A COMPONENT 

In descriptions of the Trendelenburg op¬ 
eration it Is frequently stated that the pal 
monarv arter> appears markedly dilated when 
the pericardium is opened Wc ourselves have 
seen it so distended as to impinge upon the 
undersurface of the sternum Two cases have 
been encountered however in which the pul 
monarv arterv was ccllafutd rather than dis¬ 
tended although the heart was still beating 
Aa the diagnosis of embolism was verified In 
each instance this finding can onlj mean that 
following an initial insult the right heart was 
unable to maintain a head of pressure suffi 
aent to distend the artery proximal to the 
obstruction or that by the time the operation 
was performed the obstructing thrombus had 
moved on toward the periphery of the lungs 
In other event the patient was dying not of 
obstruction to blood flow but from failure 
of the right heart preapitated by the cm 
bolus. It seems obvious that the competency 
of the cardiac musculature to meet the strain 
of a sudden partial oedunon of the artery 
may play a real rtle In the mechanism of 
death. It would be of utmost Importance to 
recognize such a state of affairs clinically as 


efforts might well be directed toward therestor 
ation of a dilated and failing right heart rather 
than toward the removal of an embolus that 
played an important but transient rOlc in the 
disaster Just how such a condition Is to be 
recognized except by Inspection of the puj 
monary artery’ Is difficult to sec at the mo¬ 
ment It Is planned however should a col 
lapsed pulmonary' artery again be exposed to 
direct tbe Immediate efforts toward restoring 
the heart by methods other than removing 
the embolus This could well be done by a 
liberal bloodletting dlrecti) from the pul 
monary artery and the injection of adrcDtlln 
with the maintenance of coarse of an ade 
quate supply of oxy gen 

The indication for venesection in the treat 
merit of pulmonary embolism may well be 
mentioned at this point If the right heart 
is dilated and failing then venesection mty 
aid It to recover its competency even with 
the embolus still in situ On tbe other hand 
with an obstructing thrombas in the pul 
monary arterv and a high head of pressure 
built up by the right heart that Is acting to 
force blood past the obstruction venesection 
can only be harmful by reducing this head 
of pressure Venous pressure will be lowered 
It is true but only at the expense of a reduc 
tkm in what is alread) a dangerous!) ineffec 
rive cardiac output So unless a true under 
standing of the situation can be reached 
and it is doubtful whether it can be dmicallv 
it seems wise to refrain from venesection in 
the treatment of pulmonary embolism 

THE TRENDELENBURO OPERATION 
The surgeon contemplating the perform¬ 
ance of the Trendelenburg operation when tbe 
occasion may arise must concern him self with 
many things prompt and certain diagnosis, 
an organization for handling the situation as 
the most pressing of emergencies and finally 
the technical performance of an exceedingly 
difficult and specialized procedure 

A great number of failures must inevitably 
attend the bold attempt to deal with major 
pulmonary embolism b) direct operative in¬ 
terference and there is no doubt that the 
ultimate solution of this distressing compile* 
tkm of surgery must be found in the preven- 
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Lon of the initial postoperaLve thrombosis 
However lives have been saved by the opera 
Lon and until our knowledge of prevcnLve 
measures is more perfect the surgical treat 
meat of pulmonary embolism must command 
attenLon The recent revival of interest in 
the Trendelenburg operahon for massive pul 
mo nary embolism followed the report of a 
successful case by Kirschner m 1924 Within 
a short time accounts have been published 
of other cases in which the operation was a 
life saving measure Mejer, Nystrbm Cra 
foord and other European surgeons have sue 
cessful cases to their credit but to date no 
survivals have been reported from America 

Many well considered modifications of the 
original technique have been suggested by 
Meyer and by Nvstrbm and we may look 
forward to further suggestions as the opera 
Lon is taken up by other hands 

It is not our privilege to discuss the techm 
cal features of the operahon on the basis of 
unsuccessful cases but we venture a few com 
menta, some of them merely m corroboration 
of the suggesLons of Meyer or Nystrbm 

1 Opening the pleural cavity is an error 
of technique to be carefully avoided 

2 Given Lme development of the skin 
flap with resechon of the nbs and costal carti 
fage and ligation of the internal mammary 
vessels may suitably be done under local an 
tcsthesia as a preliminary step 

3 The original Trendelenburg sound is 
needlessly large and clumsy the damp for 
dosing the artery far too crude Modified 
instruments have been found more suitable 

4 Fragments of emboli that cannot be 
grasped by the forceps can be removed from 
the artery by a suction tube 

5 An apparatus for carrying on artifaaal 
ventilation with oxygen under posiLvc pres¬ 
sure should be at hand preferably an intratra 
cheat insufliftbon cannula as devised b) Flagg 

Although our enthusiasm is somewhat 
dampened by a senes of 10 failures 1 we shall 
conbnue to recommend the Trendelenburg 
operation under favorable circumstances- The 
following facts are hdd constantly in mind 
(1) Certain patients rail} from the initial 
effects of embolism and eventual!) recover 
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from what was apparently a monbund oondi 
Lon (2) Death may be impending from right 
heart failure miLated by an embolus the 
mechanical effects of which have been tran 
dent (3) Diagnosis is difficult (4) The oper¬ 
ation is technically difficult and hazardous. 

NystrOm wisely advises the postponement 
of operative interference until the patient is 
at the point of death When uncertainty 
exists as to the diagnosis and prognosis this 
is undoubtedly the course to be pursued It 
is obvious however that in the face of the 
gross damage to the arculaLon produced by 
a massive embolus any unnecessary delay 
will materially lessen the chances of success 
A study of the clinical course of certain pa 
Lents has emphasized this point, for certainly 
at tunes m our hands the procedure could per 
haps be more properly termed an immediate 
postmortem examination than a surgical op¬ 
eration. If the Lme of the operation is to be 
advanced a greater responsibility is to be 
assumed by the surgeon and a greater surety 
in diagnosis must be developed With this 
in view an effort has been made both in the 
clinic and the laboratory to gain a better 
understanding of the nature of the underly 
ing disturbance of the circulation men such 
a concept is clearly established the signs and 
symptoms observed at the bedside become 
more intelligible and the mdicaLons for op- 
eraLon more readily discerned 
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UNATTACHED RETROPERITONEAL FIBROMA 1 
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T HERE ts prevalent among many metH 
cal men an Impression that the majority 
of retroperitoneal tumor*, unless grow 
mg from or involving the kidney are sarco¬ 
mata The fact that many of the patient* 
suffering from retroperitoneal tumors lose 
weight very rapidly the decline of the patient 
being fyuchronou* with a period of rapid 
growth of the tumor further adds to this con 
cepUoo As a result a large number of patients 
afflicted with the disease are either not treated 
turgicalh or if treated are too frequently con 
demned b\ the operating surgeon for lack of 
understanding of the true nature of the tumor 
M\ experience during the pent few years 
has led me to believe that a considerable 
number of retroperitoneal tumors are not tar 
cotnata and that their removal i* possible 
although at times fraught with considerable 
hazard because of their size I have had the 
opportunity to see 5 cases within a period of 
lets than a years One was a pure lipoma 1 
an enormous fib roll poma weighing 64 pounds 
1 a pure fibroma 1 an echinococcus cyst the 
ilze of a medium sized grape fruit and 1 a 
sarcoma In all these cases the patients were 
operated upon and 3 were cured Theca*© with 
the large fiorolipoma and the one with the *ar 
coma came to autopsj soon after exploration 
The opportunity thoroughly to itudy the 
case presenting the fibroma dura leads to the 
presentation of the subject 

F L E white male aged 31 jean, came under 
observation on October 16 1931 complaining of an 
enlargement of tbe abdomen The family history 
bzbita, and tbe mantal history were negative Thera 
w*t nothing m the put history of amsequenee except 

an automobile accident In ro»8 at which dm* he 
suffered a bilateral fracture of tha clavicles. 

Approximately j yean tn patient fart noticed 
attacks o I fnllnesa in tha abdomen which bo attrib¬ 
uted to *aa In the intestine* These attack* were of 
tittle consequence and came at intemb On* year 
ago he began bavin* attacks of abdominal cramps 
>ddch affected the upper abdomen. They occurred 
practically every day wera irregular u to the time of 
appearance, and did not aeem to be asaodated with 


tbe taking of food although they wera more likely to 
occur after meab Tbe cramps were at times relieved 
by a bowd movement or the pasting of flatus 
Soda or alkalies did not relieve the pain, and h* 
noted that tbe taking 0/ more food increased tha 
pain rather than relieved it. Hu bowels were, ai a 
rule, constipated and the stools a ere frequently hard 
He had never been jaundiced and the appetite was 
food There was no discomfort with urination 
About 6 months before entering tbe hospital he fiat 
noted a tumor mass In tbe left tide of tbe abdomen. 
Upon dose question in* tbe patient stated that he 
thought tha left tide of the abdomen had been more 
promment the past 3 or a yean bnt he paid little 
attention to thu fact However durinf tha past 6 
months there had been a diatinct and progretsire 
enlargement During the period of J or 3 months 
before entering tbe hospital he was much annoyed 
by the abdominal distention which caused him 
shortness of breath when lying down or when 
exerting hhnwlf moreover tha pain had been more 
severe and frequent and distinctly of a cramp-like 
nature- Anr constriction such a* a belt atxmt the 
abdomen was on comfortable He perspired at 
night, became very nervous, and tired easily 
Pkmttl cicmiMilitn The general evaminath* 
revealed an adult white American mala about 3* 
veari of age who did not appear to be critically lick 
He waa somewhat ill at ease and apprebeisiv*. 
Te m per a ture was 97 6 degrees pulse, 71 and m- 
psrabonx, 16, He weighed 158; i pounds His high¬ 
est adult weight waa 171 pounds in 1919 and lowest 
i*7 pounds m 1916 H» woght 1 jeer before was 
160 pounds The pbyakal era mi nation arid© from 
the abdomen was negative exc e p t for some Infected 
teeth tight uaal obstruction, and a mcrierata 
enlarg em ent <A the thyroid gland 
Tha abdomen was quite protuberant bet no 
dilated veins could be seen In the abdominal wall 
There could be fdt a firm, rounded, fairiv regular 
maaa which occupied tbe left aide of tha abdominal 
cavitv and extended to the right tide of tbe tbdianea 
for a distance of 3 Inches at the level of tbe umbilicus 
It* lower margin crossed th* rafdline about 1 Inches 
below the navel and extended wefl down Into tha 
left lower abdomen Tbs flank on tbe left tide was 
bulging bnt the protuberance was more an tenor 
than posterior Tho mats had no respiratory naff 
don being fixed and extending high np under the 
costal margin Along tbe interior right surfire » 
tbs tumor could bo fdt a notch. Crossing th» 
anterior surface of tbe tumor there could be fat a 
sausage-like mass which had tight movahiht y arm 
gave one tha fmpresrioo that It waa tho trscrmva 
colon Tbe spleen and liver could not bs palpated 
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Rectal examination wii negative No enlarged 
lymphatic glands could be palpated and there was 
no oedema oi the extremities or scrotum 

Laboratory data The dectiocardlogram was e» 
sentially normal Two Waaaermann testa were nega 
tlve. Five urinary examinations faded to reveal any 
pathological findings. The red blood cells num 
bered from 4 120 000 to 4 710 000 leucocytes from 
6,700 to 8,300 hemoglobin 80 to 85 per cent The 
differential white count was within the normal per 
centares- No pathological cell* were found The 
coagulation time of the blood was 5 minutes. Blood 
non protein nitrogen was 30 9 creatinln 1 6 and 
blood sugar 92 3 Examinations of three specimens 
of frees showed no blood mucus, parasites ova, or 
protoxoa Fractional gaatnc analysis revealed a low 
acidity the free add ranging from o to xa and the 
combined tad from 10 to 14 Blood was reported in 
one specimen. The unne dilution and concentra 
tion tests were within the normal. Thirty per cent 
of the dy e vrai eliminated In a boars 
A roentgenological examination of the gastro¬ 
intestinal tract showed that the barium passed the 
cesophagus without resistance The stomach wss on 
(he right side and was pushed over almost to the 
right lateral abdominal wall (Fig t) The curvatures 
were regular The duodenal bulb filled and showed 
no evidence of abnormality The small bowel was 
displaced to the right and downward so that the left 
tide of the abdominal cavity appeared to be empty 
The colon with a barium enema revealed the splonc 
flexure at the level of the crest of the Ileum the 
transverse colon coursing abruptly to the right and 
ascending to the right of the spme (Fig 1) A 5 
hour film showed a small gaatnc residue (Fig 3) 
Pyelography with the intravenous dye revealed a 
normal kidney pelvis on the right side but none was 
visible on the left side (Fig 4) Roentgenological 
examination following retrograde pyelography re 
vealed a normal ngfat kidney out on the left side the 
catheter passed upward to the level of the third 
lumbar vertebra. At this point ft took a sharp bend 
to the right and proceeded downward akmg the right 
side of the spine. The Injection of the left Udney 
pelvis showed a dilated pelvis overlying the Intra 
vertebral disc between the fourth and fifth lumbar 
\ertebne and to the right of the spines of the ver 
tebral bodies (Fig 5) It wss evident that the left 
kidney was pushed downward and to the right by a 
mass occupying the left retroperitonei! space The 
same mass displaced the stomach to the right and 
the intestines downward and to the nght 

A brief summary of the study of this case revealed 
the following A large abdominal man which dlsplac 
ed the Intestines and the kidney downward and to 
the nght This mass bad been present for 6 months 
as far as the patient knew but had caused symp¬ 
toms, If the history Is correct for approximately 
$ \ ears. The mass was fixed and large There 
wete no other pbyslcil findings of note except an en 
larged thyroid gland. The patient s general con 
dill on was good although he had lost some weight. 


There waa no evidence of a cachexia. The blood 
and unne were normal 

An enlarged spleen waa ruled out on the basil of 
the displacement of the left kidney, and. because of 
the peculiar and characteristic shitting of the gastro¬ 
intestinal tract the tumor was believed to be 
retroperitoneal. With the long history of symptoms 
and the relatively good condition of the patient the 
tumor was believed to be a benign one and a diag 
nous of retroperitoneal lipoma was made because of 
the relative frequency 7 of this type of tumor among 
the retroperitoneal group 

The patient was operated upon November 9 1932 
under spinal anesthesia An indsion was made 
extending from well out In the left flank, transversely 
to beyond the mldline 1 Inch above the umbilicus. 
The muscles were sutured to their fascia as they 
were cut. The peritoneal cavity was opened at the 
reflection of the peritoneum along the anterior sur 
face of the tumor The spleen was normal In size and 
poshed high up under the diaphragm An accessory 
indsion was made upward from about the middle of 
the left rectus muscle to the costal margin giving an 
adequate exposure The posterior peritoneum with 
the descending colon was separated from the tumor 
by blunt finger and hand manipulation. The tumor 
appeared to be smooth and rather loosely attached 
to the surrounding structures so that It could be 
separated quite easily Because of the enormous 
size of the tumor It had to be enucleated blindly, the 
hand being introduced around it At the upper 
pole of the tumor the procedure was quite difficult 
because of the tight compression of the tumor 
against the diaphragm however with care and 
without force the line of cleavage being followed 
the tumor was finally completely freed. In spite 
of a very large Indsion and with good relaxation of 
the abdominal wall the tumor had to be pried out 
at the lower pole and then, being grasped It was 
withdrawn. When the tumor was delivered it was 
found that a strand of loose areolar tissue contain 
fng two veins which were approximately one half 
Inch in diameter led from the posterior peri 
toneum to the tumor These veins were ligated 
and cut, thus completely freeing the tumor It was 
interesting to note that the velna did not course over 
the surface of the tumor but emerged from the tumor 
by a sharp right angle turn without anv surface con 
tributaries (El* 6) 

The nght Iddney was found lying low fn the 
abdominal cavity but It readily assumed Its normal 
position m fact all Intra-abdominal structure* 
resumed their relatively normal position* so that 
before an attempt was made to dose the incision the 
enormous cavity which had been occupied by the 
tumor was completely obliterated. After a few small 
vmseis were ligated the field of operation teemed dry 
The incision was dosed by Interrupted catgut su 
urt* and, strange to say. some dl/Dadty wej en 
countered because of tension A Penrose dram was 
placed In the lower end of the wound. The early 
convalescence was uneventful and there was little 
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dnlmr*. Twelve d*>» after tbc operation the 
patient bejan crmpiarabif of [win In the left lower 
cheat and the left upper abdomen and a alight fever 
was present. Upon erammatloo an are* of dullness 
wa* found In tbe left lower cheat It appeared that 
there wa* other an accumulation of fluid In tbo left 
pleural cavity or tbe duphngm *>i poshed up by 
•ome proce** A roentgenological evamlnstion waa 
interpreted *■ aome pence** derating the docne 
of the diaphragm on the left aide A ontiooa 
erfJoration waa made of the left anbphmuc apace 
but no evidence of mbpbrrnic pathology coald be 
found A needle wjj then introduced Into tbe left 
pleural cariti aod dark bloody tnrb*d fluid waa 
aipimterl Thu fluid yielded a pod are culture of 
Stiphylococmi riba* A nb meet loo w a* done and 
drainage waa maututed Subsequent to thu with 
lavage of the inttatboraac cavit) the fluid tacaped 
through the abdominal wound indicating a perfora 
tion of the diaphragm Tbe proce** gradually *ab- 
nded ao that within a period of a month* the wound 
w*« practKsIU doted Tbe patient gamed materially 
m weight and felt quite well We are unable to 
eaplain tbe perforation ol the diaphragm 

\ itudr of the tumor thowed it to be well encap¬ 
sulated Ita lurfjr* wa* relatively imooth and there 
were no eaaeb coomng over the turfac* It wa* 
firm to touch It roe**ured 3* centimeter* In length 
and 63 centrroeten in circumference and weighed 
16 pound* (Ftg 7) On cut iectlnn tbe unlace 
wa* found to be white and firm with do area* of 
degenerwban hbcroacoptally tbe tumor w«i every 
where composed of long iptndk thaped cell* with 
deader deeph itaining nuda and relatively httle 
cytopium (Ftg 8) The microacnp*c picture raned 
*omew bat in different part* of tbe mu* In place* 
the node mere f*w in number and tbe call* were 
»eparated by thick w avy fibnll* * hfch *tamed deep 
red with \ an Gie*an 1, and dark biua with llaHorv* 
aniline blue *tain> (Fig <0 Scattered through the 
aection* were areaa in which the ceO* were more 
nomeroui and the intercaflular rubatance le*a 
abundant (Fig 10) In other location* the callj wera 
•eparated by ipact* filled with thin homogeoeoui, 
very palely itaunng material—erdema (Fig 11) 
Blood vessels were not nnroerou* and their w all* w ere 
well formed and normal in appearance No mitowe* 
and nothing that could be identified a* nerve tl**oe 
could be found in tbe aectioea 

Thi* tumor 11 therefore a pare fibroma growing In 
the retropmtooeal trace and because of It* loowe 
attachment can be daaaed aa unattached. 

In discussing the subject of retroperitoneal 
fibroma those tumors obviously arising from 
the kidney adrenals, or the retroperitoneal 
lymph glands either primarily of secondarily 
os metaatfljes wrill not be considered How 
ever the benign tumors such as lipoma, 
fibromyotna neuroblastoma teratoma, and 
cygts mast be included because of the «uni 


lanty of the clinical symptoms and tbe ques¬ 
tion of the origin of the tumor 

ETtOLOCA 

According to Ewing tbe origin of roost 
fibromata is still a question. He believes It 
possible that some take tbeir origin in mis¬ 
placed islands of tissue as suggested b> Cohn 
bdm and calls attention to cases of fibroma of 
tbe testes In which elements suggesting that 
tbe tumor represented a one sided develop¬ 
ment of a teratoma were found This latter 
suggestion has a close bearing upon re trope n 
tone*] fibromata as will be mentioned later in 
this paper Ewing mentions a second group 
which maj follow local irritation or disturb¬ 
ances in nutrition In this group ma> be men 
tioned keloids papillarj fibromata and adeno- 
fibromata of the mucous membranes asso¬ 
ciated with catarrhal inflammation and fibro¬ 
mata of tbe periosteum and Joint areas which 
follow repeated trauma. In tbe third group, 
according to Ewing tbe din leal features pomt 
to a congenital or acquired predisposition 
multiple neurofibroma being the best example 

The mixed nature of most retroperitoneal 
tumors strongly suggests an origin upon a 
congenital rest bam Moreover the fre¬ 
emen cy oi turnon such as teratomata and 
aermotd cysts in this region further strength 
ens the theory Bonnet directs attention to 
the close relationship between various mixed 
tumors, embryoma, dermoid teratoma, and 
abortive parasitic structures and con dudes 
that the difference is more a relative matter 
than one of principle 

Wbeo one considers the embryo logical rda 
tranship of tbe retroperitoneal structures It 
becomes apparent that the theory bonnet 
and Marchand Is not far fetched Kuester in 
his book on the surgery of the kidney states 
that in the latter part of the second month of 
the human embryo tbe entire space between 
the diaphragm pelvis, and the spine U occu 
piedbytheadrenids,kidneys,and reproductive 
glands The adrenals and reproductive glands 
are *0 Urge as to cover the kidney completrh 
While the kidney remains In its positioa and 
increases In lire tbe adrenals take a higher 
position sod Increase httle if any in sjic With 
the increase in the length of the body the 
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reproductive glands begin their descent—not 
increasing ui size as rapidly as do the kidneys 
—and become differentiated into testes and 
ovary, by the fifth month they he in the inlet 
of the pelvis well out of the original zone 
Goebell states that during the re-arrangement 
of these organs parts of the adrenals or repro¬ 
ductive glands may become detached and 
remain m the retroperitoneal space Acces¬ 
sory ovaries have been found and Wiesel states 
that m 76 s per cent of the male newborn 
accessory adrenals or epididymal structures 
are to be found In the amphibians, accessor)' 
adrenals are exceedingly common 

Schwalbe dtes two possible explanations 
for tumor formation from retained fetal struc 
tures The retained cells have the prospective 
potential and the prospective tendency to 
form tumors. He cites as an example of the 
biological principle, the inactive tooth anlage 
in the fetus which lies dormant for from 6 to 
25 years having during this time the poten 
tlahties to form a tooth Secondly the retained 
cells have the potential to form only a tumor 
and remain latent. At some time through 
either chemical or physical stimuli they may 
become activated and form tumors 

There is an evident possibility for the tumor 
to be originally of a mixed type and later due 
to either an overgrowth of one type of tissue 
due to Its inherent tendency to £row or to a 
stimulus of some other nature it may take 
on the cellular characteristics of a pure tumor 
The specific original cells may supply the 
stimulus to growth 

In the case reported the tumor derived its 
blood supply or at least drained its blood 
supply through vessels attached to the 
posterior peritoneum therefore ft may be pos¬ 
tulated that the tumor originated in some 
tissue elements of the peritoneum It is 
known, however, that the tissue lying between 
the leaves of the mesentery and the broad 
ligaments was originally retroperitoneal tis¬ 
sue therefore a residuum may have been car 
ried Into the mesentery along with the blood 
vessels or the blood vessels of the cell rest may 
have been carried into the mesentery, thus 
accounting for the anatomical picture 

Neurofibromatosis offers a condition which 
must be of interest to an> one who concerns 
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himself with the etiology of tumors, especially 
fibromata. According to Kaufmann, the con 
dition is conceded to be on a congenital basis 
There Is a distinct pattern in the constitu 
tional manifestations, anomalies in the osseous 
system and disturbances of intelligence are 
common and the tendency to form fibromata, 
myxofibromata and sarcomata is present 
Kaufmann states that the disease usually 
manifests Itself first by the presence of skin 
pigmentations and skin tumors Frequently 
pigmented skin anomalies as well as pale 
ntevi adenomata of the sebaceous glands of 
the face and all types of ntevus-like growths 
are present Brain lesions often appear In the 
wake of this pattern and tumors of the nerves 
as well as tumors of the gastro-mtestinal tract 
may follow These tumors which may arise 
on a congenital basis are a part of the cbm 
cal picture of neurofibromatosis and are of 
interest because ol the dose resemblance to 
true fibromata Grossly they are practically 
identical and microscopically they can at 
times be differentiated only by special stains, 
in fact, Kaufmann states that pure fibromata 
may grow from either the perineural or endo 
neural connective tissue Verocay believes 
that the tumor consists of a structure the re¬ 
sult of a multiplication of the cells of Schwann 
and that It is not connective tissue since it does 
not stain red by Van Gieson stain, on the 
contrary' it ta k es a yellow stain 

In 1932 Hausmann and Budd reported a 
senes of 17 cases of massive unattached retro- 
pentoneal tumors of urogenetic origin In this 
senes there was no case of fibroma but two 
fibrosarcomata Our attention was drawn to 
the fact that they reported 2 cases of retro- 
pentoneal chorio-epithehomata both in males 
They stress the urogemc fetal rests and con 
dude from their own expenence and from 
evidence obtained from the literature that 
almost all tumors which occur in adult urogen 
ital organs may occur free along the course of 
development of the urogenital apparatus and 
that these free tumors anse from remnants of 
the urogenital apparatus is the most logical 
explanation of their histogenesis. 

The theory of Ewing relative to the ongin 
of fibromata in general can be applied to 
retroperitoneal fibromata Misplaced Islands 
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of tissue tie cells of which possess the poten 
till to growth may lead to tumor formation 
moreover specific cells such u epithelial celU 
may by their pretence or due to the products 
of their metabolism stimulate the connective 
tueue to localized growth much as an lmt* 
tlon produces nbromiti of the mucous mem 
brand- When the process is once activated 
the primary cells may become inactive or 
disappear and the process may continue to the 
formation of Luge tumors of a secondary type 

CASKS m THZ UTHATDIUE 
Cases of pure retroperitoneal fibroma are 
extreme!} rare In 1901 Goebdl in searching 
through the literature was able to find refer 
ence to onlv 7 cases Of these several are 
questionable as example the first case which 
v. as reported try Beveridge The original 
report published in 1870 includes no micro¬ 
scopical examination bat it was stated that 
the growth was suspicious]} a neurofibroma 
Buichrrusnn b case was a fibromyoma and the 
one reported b> B run tie! a fibrobpoma 
Mocricke tease appeared to be a fibrous tumor 
but no microscopical examination was in 
duded in the report In one of Joubert s cases 
no microscopical examination was mack Since 
1901 I have been able to find tbe report of 
onl> 4 cases of pure retroperitoneal fibromata. 
Childe in 1913 reported the removal of a 
hbroma with myxomatous areas weighing 
<4 75 pounds Graham m 1916 removed a 
hbroma the sue of a large grape-fruit but 
stated that the tumor was attained to the 
colon which necessitated a bowel resection 
This was most likely a myofibroma of tbe type 
described b} me in 1938 under the topic of 
Leiomyomata of the Intestines. Magoim 
in 1919 reported from the Mayo Clinic that 
during tbe period from 1907 to 1919 among 
73 non-met astatic retroperitoneal tumors, 1 
fibroma was encountered Qrilvie in 1933 re 
ported from the clinic of Row lands an instance 
of a tumor by 4 inches removed from 
retroperitoneal space. Microscopic examine 
tlon showed it to be a fibroma with much 
necrosis. Several suspicious cases in the Utera 
ture lack microscopic verification 
A relative!} large number of benign retro¬ 
peritoneal tumors of other types are reported 


in the literature In 1910, \ egesack in search 
ing the literature found reference to 58 cases 
of pure lipoma and added one of his own He 
found an additional 50 cases of mixed benign 
tumors. Of this senes 74.2 per cent were in 
females and 35.8 per cent in males. In 1921 
von Wahlendorf tabulated 153 proved cases 
of benign retroperitoneal tumors 73 per cent 
were in females and 38 per cent In males. Of 
the total number 46 per cent were pure 
lipomata and 54 per cent mixed tumor*. Of 
tbe mixed 30 per cent were fibre Upomata 10 
per cent myxolipomata, 10 per cent fibro- 
myxolipomata, and 14 per cent showed evi 
dence of eari\ sarcomatous changes. In 1932 
Bettman and Serb} reported the removal of 
a retroperitoneal lipoma weighing 23 5 pounds 
and Koch recently removed a very large lipo¬ 
ma. Tbe common tumor is of the mixed type 
often with myxomatous changes- Ganglio¬ 
neuromata have been reported and various 
cysts and teratoma like tumor* are encmin 
tered 

SYUTTOilS AND S10N3 

The symptom* produced b> the various 
type* of benign retroperitoneal tumor* are 
quite similar They depend upon the location 
of tbe tumor whether the tumor b large or 
small and whether it is growing rapidly In a 
large percentage of cases tbe earliest symptom 
b a vague sense of weight and distress in the 
abdomen Tbe distress may be present for a 
considerable period of time extending at 
times over a period of years, as is illustrated 
in tbe case Just reported Tbe distress may 
bear a relationship to the intake of food, the 
bowels may be irregular and the discomfort is 
often attributed to faulty elimination Cohn 
states Tbe symptoms caused by a retroperi¬ 
toneal growth arc dependent on the location of 
the growth. Proximity to tbe ctril ac plexus 
causes digestive phenomena whereas growths 
even of larger sire In other locations ma\ not 
cause digestive disturbances. The dyspeptic 
symptoms present in many cases arc often 
transitory and do not appear to be produced 
alone by pressure. In the instance reported 
by Childe in which a tumor weighing 54-75 
pounds was removed he states Bthous 
attacks and constipation former!} complained 
of disappeared with the growth of tbe tumor 
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Pain sooner or later mates its appearance 
It may be produced in a number of ways and 
be variable m character and location Pres¬ 
sure of the tumor upon the intestinal tract 
may produce cramp-like abdominal poms Bug 
gestive of incomplete intestinal obstruction 
A referred pain may be an early symptom 
This pain which, is referred to the leg or foot 
or to the testicle on the affected side is due 
probably to compression of the nerve trunks 
of the lumbar or sacral plexus. Stratton called 
attention to this phenomenon in his case In 
which a very large fibromyxoma with sarco¬ 
matous changes was removed The pain was 
referred to both the leg and testicle on the 
affected side. Bruntzel also reported that his 
patient began having pain m the foot and 
thigh on the affected side when the tumor 
began growing rapidly A type of pain sug 
gestive of obstructive hydronephrosis may be 
present. In one case reported by Goebell the 
decrease of unnary output of the patient was 
associated with severe pain on the affected 
side Increase of unnary output was synchro¬ 
nous with relief or amelioration of the pain 
Bladder pain may be present when the tumor 
lies deep in the pelvis and compresses the 
bladder 

(Edema of the perns or the extremity or 
scrotum on the affected side is constantly 
referred to in the literature In his report 
Bevendge stated that the farst symptom noted 
in his case was a swelling of the right leg and 
thigh A month later an enlargement of the 
abdomen was observed In the case reported 
by Johnson the swelling of the scrotum was 
more marked at night Goebell Douglas and 
others stress the importance of the unilateral 
cedema and believe it due to pressure of the 
tumor upon the vena cava Cohn believes 
that a right sided growth readily produces 
cedema whereas a left sided lesion may not be 
associated with cedema of the extremities In 
my case there was no cedema present during 
the penod of observation nor was there a 
history of cedema. If the cedema is caused b\ 
compression on the vena cava its absence in 
my case can be readily explained because of 
the position of the tumor on the left side with 
the vena cava and pelvic vessels compare 
tivel) unmolested 


Occasionally unnary symptoms ate encoun 
tered This symptom is usually present when 
the tumor lies low in the abdomen or becomes 
wedged in the pelvis Stratton s second case 
quite early m its course presented pam and 
pressure symptoms referable to the bladder 
with frequency and burning As referred to 
previously symptoms suggestive of hydro¬ 
nephrosis may be present. Goebell noted in i 
case a vanable daily unnary output suggestive 
of obstruction It is instructive to note how 
ever, that in most of the cases of benign retro- 
pcntoneal tumors even when very large, the 
unne was normal 

Retropentcmeal masses may be associated 
with a chylous asates and chylous pleural 
effusions as ated by Cohn in his case 

Very commonly benign retropentoneal 
tumors possess irregular growth They may 
grow slowly for a period of years and then 
suddenly increase in size very rapidly This 
phenomenon does not mean, of necessity a 
malignant change It was present m my case 
Bruntzel Beveridge and others have called 
attention to this phenomenon in reporting 
cases of benign retropentoneal tumors. No 
doubt a hemorrhage into the tumor or types 
of degeneration may bring about a rather 
sudden enlargement The progressive and 
rapid enlargement of the tumor Is associated, 
w practically every instance with a decline 
in the patient s general condition Weakness 
loss of weight malaise, and an anaemia may 
supervene A sallow skin suggestive of a 
malignant cachexia may be present In the 
late stages the general decline of the patient s 
health predisposes him to inter current infec 
tion or fatal nutritional disturbances 

PHYSICAL TINDINOS 

The physical findings will vary with the size 
and location of the tumor Early when the 
tumor is small it is easily overlooked since the 
symptoms may be referred to a distant part 
of the body and may in no wise indicate the 
true nature of the disease In the majority of 
cases a tumor will be found lying deeply in 
the abdomen It is usually movable more in 
the transverse than m the vertical plane of the 
body As the tumor increases in size it tends to 
become fixed Lipomata are often irregular m 
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contour arid may be soft in consistency Some 
may be soft and give to the palpating linger 
the sense of fluctuation In several cases 
reported a diagnostic puncture had been made 
in the belief that the tumor was a evst No 
leas a master than BOlroth mu confused by 
such a case Not all Lipomata are aoft bow 
ever The fibroma is usually rather firm and 
resistant to pressure and is more likely to be 
smooth as was true m the case lost reported 
The diaphragm may be pushed upward and 
immobilized by the tumor when the latter lies 
high in the abdominal cavity Displacement 
of the abdominal viscera is Invariably present 
when the tumor attains large dimensions The 
displacement vanes with the location of the 
tumor and especially with the ate of origin of 
the tumor The intestines, as a role, are 
pushed forward and downward and then to 
the opposite ride as »een in my case If the 
tumor takes its origin above and behind the 
kidney this organ will be pushed downward or 
to the opposite side Mathew* reported a case 
giving no symptoms except an enlargement of 
the abdomen The spleen was displaced up¬ 
ward and the kidney was pushed forward so 
that it la> in contact with the anterior abdoro 
mal wall In the case reported by Baxter a 
tumor on the right aide displaced the right 
kidney to the left of the spine, the kidney 
being rotated on its axis so that the pelvis of 
the kidney faced to the nght In this Instance 
the kidney was completely embedded In the 
tumor Opaque material In the gastro¬ 
intestinal tract and the gemto-urinary system 
with roentgenological study gives invaluable 
information in localising the tumor It should 
be stressed that m every instance of retroperi 
toneal tumor a thorough study should be 
made of both Iddneyi since it happens at times 
that the kidney on tbe affected aide may be 
involved in the tumor necesaitatln gits removal 
When the tumor reaches a very large eixe so 
as to fill a good share of tbe abdominal cavity 
Its origin or point of primary attachment can 
not be determined In my case the tumor 
occupied almost the entire left side of the 
abdominal cavity and extended to right ride 
It was assumed that it took its origin Ln the 
region of the upper pole of the left kidney 
since the left kidney was carried down to the 


pelvic inlet Since the kidney function on the 
affected side was normal it was assumed that 
tbe tumor did not involve the kidney sub¬ 
stance Such large tumors are difficult to 
outline or define They become fixed dee to 
lack of space and impingement against the 
spine abdominal wall and the diaphragm 

DIAGNOSIS 

The diagnosis of retroperitoneal tumors Is 
difficult in many instances When the tumor 
is small the posterior position with rather free 
mo validity is suggestive yet in tra peritoneal 
tumors may possess this characteristic. The 
majority of errors involve ovarian cysts, 
turnon of the kidney retroperitoneal sarcoma 
and splenic enlargements. Tbe kidney can In 
moat instances be eliminated by a careful 
functional study with Intravenous or retro¬ 
grade pyelography moreover most kidney 
tumors sooner or later present pathological 
urinary findings. Splenic tumors are more 
difficult to differentiate In my case a diag 
noils of splenomegaly had been made prior 
to admission to the hospital A careful ex 
amination of the physical characteristics of 
the tumor and blood studies should, in the 
majority of instances, make the differentia 
tion A splenic tumor will not displace the 
left kidney Large ovarian cysts or tumors 
and pedunculated uterine fibroids may be 
confused with retroperitoneal tumors These 
tumors are more movable than retroperitoneal 
tumors which extend Into the pelvis, and it is 
often possible to ascertain a point of attach¬ 
ment to the pelvic adnexa 

Such tumors as mesenteric cysts tumors of 
the omentum are difficult to differentiate from 
retroperitoneal turnon. A carefully conducted 
roentgenological study of tbe gaitro-lnteatloal 
tract will not reveal the characteristic dis¬ 
placement of the Intra-abdominal organs 
neither will the kidneys be displaced. Cysts of 
the pancreas are more fixed and have a tend¬ 
ency to protrude anteriorly 

Retroperitoneal sarcoma is the usual diag¬ 
nosis made In the presence of a benign tumor 
Early in It* course this type of tumor is often 
encapsulated and movable. It grows rapidly 

but no more so than does a benign tumor The 
one referred to early in this paper was present 
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Fig i Roentgenogram ihowing tbc dupUcement of the 
ttomach to the right and anteriorly and the a mi 11 bowel 
downward and to the right 

Fig j Roentgenogram allowing the diaplacement of the 
colon The apkaiic llaure u beknr the iliac crat and 


the transverae colon counei to the right and upward 
Fig 3 Roentgenogram ah owing a amall 5 hour gastric 
residue alao the dtsplncement U the amall bowel to the 
nght and downward This film alao ahow* an opaque 
ureteral catheter In the left ureter 


m it well nourished individual, there had been 
no loss in weight and subjective symptoms 
were practically absent These factors led 
me to male a diagnosis of a benign tumor 

Buettner stressed three points in the dlag 
nosis of benign retroperitoneal tumors (1) 
the exact location where the tumor was first 
noticed, (2) whether there is a connection 
with the genital organs, (3) the topographic 
displacement of the intestines 

TREAT 1 IENT 

A study of the literature indicates that the 
diagnosis of benign retroperitoneal tumor is 
rarely made, however with careful study I 
believe that m a considerable number of cases 
the tumor may be recognised or at least a 
strong suspicion may be aroused New 
methods of study and an understanding of 
the condition will lead to more correct diag 
noses It is my firm belief that all cases of 
abdominal tumors should be explored in spite 
of size location or preconceived ideas rein, 
tive to the nature of the tumor A compare 
tlvely small tumor ma> produce symptoms 
which strongly suggest a malignant process 


However in spite of the suggestion, an at 
tempt should be made to determine definitely 
the nature of the process and an equally intel 
ligent attempt should be made to remove it 
if advisable The very large benign tumors 
cany a high mortality rate when operated 
upon yet, m many instances, removal has been 
earned out with little operative reaction 
In my case spinal a n esthesia was used be 
cause of the relatively good condition of the 
patient and with the knowledge that relaxa 
tion of the abdominal wall would be an inval 
uable asset The type of mas km will depend 
upon the size and location of the tumor In 
the presence of a large tumor, the transverse 
incision with an accessory vertical incision 
gives good access to the retropentoneal space 
The counter incision may be earned upward 
or downward or both as needed Suturing the 
muscles to their fasda prevents retraction of 
the muscle fibers and materially assists when 
the closure is done In my case the pen 
toneal cavity was deliberately opened m order 
to determine the anatomical situs of the 
tumor, since a splenic tumor was suspected 
before the final diagnosis was made 
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Fig 4, idt KjMttrztcfnra taken dta in mtnnxoa* tnjeeUaa o/itoodio 
TV prlrn of th* itdacj »ppc*n mnrmxJ, lb* kft n Dot mmhatd 

F* J Korntirno*r»m iVnnni a cxlVtw m tV left orrtef wrtk ia injection 
at the pehm ot the dupiiccd left kjdaey The pclra lie* to the n*fct of tb* 
portenoe iptnoui proce****, tb* center mct+ytct Lb* ntrarertrbcml <b*c b e f e r * 
the (oonh *nd fifth lnnb*r rncbre 


In mo»t instances the tumor is well encap¬ 
sulated Therefore if the line of cleavage is 
found the enudeetson is easy However 
gentle separation must be insisted upon be 
cause blood vessels usuall} veins of great 
sue may enter tbe tumor and should such 
large vessels be tom In an inaccessible region 
such as behind or at the upper pole fatal 
haanorrhage ma> ensue The case reported 
by Buschmann which was operated upon by 
Billroth seemed cystic, so a trochar was 
inserted to evacuate the fluid. Profuse bleed 
mg followed and it was later discovered that 
the trochar punctured one of the large veins 



Ft* 6 Dr»»ta* iBnitntio* th* tund m »toch the 
mu nude tWr cut from the tumor 


which coursed over and through the tumor 
Some of tbe veins were as large as the col¬ 
lapsed small bowel. In Beveridge s case the 
right Iliac vein was completely involved. As 
was mentioned earlier in this paper the kid¬ 
neys should always be studied relative to tbor 
individual function since at times it become* 
necessary to remove one when it is involved in 



Ft* J Pbotofnph of tV tame* l port ritrop cOtP **^ 
fibrocu Tnjtnf 105 poemdi It iae**orol 31 cvobmrt 
m length lad 63 ccnOrn*tcn in arancftrtnct 
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Fig &. Phctomlcrogreph »howinf the long «plndle 
ihmped cell* ch*r«cterutlc of a fibroma X i »- 

Fig 9 PhotocDicrogTaph »howiog few nuclei and the 
thick wavy fibnlbo which ataincd deep red with Van 
Gteaon i and dark bhie with Mallory** aniline hfue atalna. 

x i! a 

tig 10 Photomicrograph of an area of the turn or 
where the ceD* are more numerotia and the intercellular 
•obatance lea* abundant XjJO 

the tumor In B run tael's case the tumor was 
attached to the left kidney necessitating its 
removal ChUde was able to strip the tumor 
from the kidney, to the capsule of which It was 
attached Koch recently had to remove the 
kidney because It was Involved m a large 
lipoma 

Occasionally the tumor has a pedide of 
some sire which requires section This pedide 
should be brought into view, clamped, and cut 
Blunt blind tearing may cause damage to 
important structures or lead to profuse, often 
fatal, bleeding Great care should be exer 
dsed m separating the posterior peritoneum 
from the tumor for fear of Injuring the blood 
supplj or continuity of the bowel In my case 
there was a loose areolar connection between 
the tumor and the posterior peritoneum the 
thin film) tissue containing two very large 
veins This attachment was not visualized 
before displacement of the tumor yet it could 
be felt during the process of enudeation This 
incidence again emphasizes the necessity for 
care m the process of enudeation of the tumor 


Ami 


Fig ii Photomicrograph lhowinc the crib to be 
#ep*r»ted by *pace* filled with thin, bamogeneoa*, very 
palely itainmf material (oedema) X Jto, 

All bleeding or oozing points should be care¬ 
fully ligated to prevent the formation of a 
hematoma In most instances with the trau 
ma due to the removal of the tumor there is a 
considerable fall in the blood pressure. The 
reactionary rise ma> take place soon after the 
condusion of the operation and extensive 
bleeding may ensue. In my case it was inter 
esting to note the tendency of the organs to 
assume their normal position after the 
removal of the tumor The left kidney which 
was at the Inlet of the pelvis immediately 
moved upward and to the left, the bowel 
pushed the posterior peritoneum to the left so 
that the large space was apparently com 
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pletely obliterated w fact tome difficult} wa* 
encountered m dewing the abdominal mo¬ 
tion Nevertheless, I believe that drainage is 
desirable Complete ha-moitam cannot be 
warred and a retroperitoneal harmatoma U 
likely to become infected The encapsulated 
empyema comphcatimg my case ha* not been 
explained nor could the perforation of the 
diaphragm be satisfactory explained 

The prognosis In benign retroperitoneal 
tumor* most be a guarded one Many author* 
stress the frequency of secondary m a l ignant 
manifestations This applies especially to 
large diaarctmg lipomata In which part* of the 
tumor are not removed, and to mixed tumors 
such a* lipomata and fibromata with myxo¬ 
matous degeneration In his work on the 
peritoneum Hertxler states Lipomatous 
tis*ue is olten intermingled with myxoid and 
the latter Is alwav* dost!} related to sarcoma 
It is the tendency to admixture that remora 
them from the usual da** of hatmd tumors 
Inadequate examination of large tumor* may 
lead to an erroneous diagnosis relative to the 
presence of malignant change* In a *erie* of 
ill ca»cs of benign retroperitoneal tumors 
operated upon ton Wahlendorf reported 15 
recurrence* and 60 (54 per cent) cure*. 

The operative mortality depend* to a con 
nderable degree on when the operation b done 
in relation to the sue of the tumor The com 
poratively small retroperitoneal tumor can be 
removed rwth little danger ax to life however 
very large tumon are difficult to remove and 
according to \ egeaack the operative mortal 
ity approaches 38 per cent In the 113 op¬ 
eration* reviewed b> von Wahlendorf there 
were 2q (15 per cent) death* during or lbortly 
after operation The pre-operative prepara 
tion of the patient the judgment exercued in 
the selection of the unestbeda, the nature and 
lire of the tumor and the surgeon * ability 
axe Important factor* which control the mor 
tality rate. 
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SOME REMARKS ON THE OPERATIVE PROCEDURES 
FOR APPENDICITIS 1 


MONT R. RETD M 

T HE widespread interest in the mortality 
of appendicitis has prompted us to make 
a careful study of over 3000 cases’ which 
have been operated upon m the Cincinnati 
General Hospital In accord with the published 
reports of others this study revealed that de¬ 
lay in operating and the use of purgatives were 
the principal factors in the unnecessary sac 
nfiang of lives. Vet there was a certain other 
factor having to do with the operative pro¬ 
cedure which seemed to us to be significant A 
short discussion of this factor together with 
a description of two points of technique which 
appear to make the ojieration of appendectomy 
safer and ampler is dedicated along with the 
author’s admiration and affection to Dr Allen 
Kanavel 

From 1915 to 1933 operations for acute 
appendicitis in the Cincinnati General Hospi 
tal were performed through a right rectus 
incision During this time 409 cases of acute 
appendicitis were operated upon and the 
mortality rate was 9.8 per cent 

Early in 1933 the McBumey incision was 
adopted for acute appendicitis and has been 
exclusively used since then. Sixteen hundred 
and twenty-six cases have been operated upon 
with a mortality rate of 5 3 per cent The 
significance of this contrast is slightly altered 
by the fact that the percentage of cases with 
abscess and peritonitis fell from 51 3 per cent 
m the first senes to 41 6 per cent m the second 
The average lapse of time between onset of 
symptoms and operation and the use of 
purgatives arc so far as we can judge from 
the histones about the same in both senes 
Does not the type of inasion play a definite 
rble m the mortality rate of acute appen 
diatis 5 When one studies the tables of the 
United States Standard Mortality Statistics 
dealing with appendicitis and the excellent 
reviews by Bowers it seems apparent that the 
death rate Is lower in those aties where the 
McBumey inaaon is most widely used 

A ct**pM* w ika «t»djr will »» b* 

Fro*! tb« Drp«_rf*nr*t ol s^jjtry ol Ux Col>j» W Midax ol 


D CnfCimiATT Ohio 

The advantages of the McBumey mason 
are too well known to be discussed The most 
important of them appear to be (1) There is 
less soiling of the general pentoneal cavity, 
(a) there is less necessity for handling the 
mtestines for usually it is necessary to touch 
only the caecum and appendix (3) with the 
modern means of suction the traumatizing 
effects of gauze packs can be eliminated 
(4) drains can be placed m contact with the 
panetal peritoneum where they soon become 
in fact, extra abdominal and are not sur 
rounded by intestines (5) wound complies 
tions are less ( 6 ) convalescence 13 shorter, 
and (7) the healed wound is less disabling 

Does not chagnn play an unwarranted rfile 
in the opposition to the McBumey inasion? 
The diagnosis of acute appendiatis may of 
course be wrong When it is and has been 
determined through a McBumey Inasion it 
may be the wise procedure to close the wound 
and let the patient alone as for example in 
acute salpingitis Usually the sites of other 
conditions simulating acute appendiatis and 
requiring immediate operation can be deter 
m i n ed through a McBumey inasion An 
other incision can then be made to suit the con 
dition Failure to determine the acute trouble 
through a McBumey inasion can always be 
followed by an exploratory inasion with little 
or no damage resulting from the first ina 
slon which frequently can be used advanta 
geously as a drainage point 

The author and the members of our surgical 
department have long ceased to have feeling 
of embarrassment after making a McBumey 
inaaon for a mistaken diagnosis of acute 
appendicitis Often as stated no other m 
as on has to be made Our experience has 

been that an explanation before operation of the 
advantages and disadvantages of the McBur 
ney inasion and a frank admission of theopera 
tor s findings not only may save fives but 
instead of feeling of chagrin secure for the sur 
geon the patient s admiration for his honesty 

tlx C*n trvty et Cu*nn»ti ud tW Onctroti Bo»prUJ 





530 SURGERY GYNECOLOGY AND OBSTETRICS 



Fif 1 A, Inflcmgatioc, o e d em a, md indaratnai of Um aectrn D Thfcfcened tmttcaUr cmti reflected md « 
crcmn Mwcuted *lth (Mjm>eor rapf«r* of tl»e ippfudrr rtnnj mtnrt pitted m tie »bm»co*i tbrr* lb« tm* « 
Mumbu- fl and C, Cnm ieetjee*, *Anrra* tie eflecti (kodw E F Stnn^ of »bcincn» mmtrd by P** - 
of » prOCCM »t tb* ht« of tb« ippcjda Not* »trcn Kitur» tnd t!>» nxtieukr co«U roJlrd t*ci to 10 P**^ 

th* crde*» **d Lkickmint of Um rrrjrxikr ce»t» of tim withoot th* me of %sj ■nrarei 



RETD SOMF REMARKS ON THE OPERATIVE PROCEDURES FOR APPENDICITIS 531 


There is more argument against the 
McBumey mdaon -when the problem is one 
of differentiating between operating for chirm 
ic appendicitis and some other intra abdom 
mal condition It would be futile to argue this 
question I must content myself with a state 
ment of our policy which is either not to 
operate at all or to remove first the appendix 
through a McBumey incision and then wait 
to see if the patient's symptoms disappear 
The patient 1 cooperation in such a program 
is usually enthusiastic, for he often knows 
from friends the painful disabling conse 
quences of a long exploratory mdsion 
What has been written thus far is offered m 
support of the belief that the surgical tech 
nlque of appendectomy is playing a more 1m 
portant r 61 c In the mortality statistics of acute 
appendicitis in this country than is generally 
appreciated. Campaigns In favor of im 
mediate operation for acute appendicitis and 
against the use of purgatives and anodynes 
are undoubtedly the major avenues toward a 
reduction of the disgracefully high death rate 
from appcndldtis in the Umted States Yet 
with no app red able reduction in the elapsed 
interval between the onset of symptoms and 
operation or in the use of purgatives or 
anodynes pnor to surgical treatment the 
death rate for all forms of acute appendicitis 
(unruptured and ruptured, with abscess and 
with peritonitis) treated m the Cincinnati 
General Hospital has been reduced by 503 
per cent since the routine of a rectus mdaon 
was abruptly and completely changed to that 
of a McBumey inasion 
This paper was originally conceived with 
the idea of drawing attention to two points of 
technique which we have found espedally 
valuable m the actual removal of certain types 
of appendices. For them the author claims no 
originality for he Is well aware that they arc 
employed by man) surgeons throughout the 
country Yet from actual observations and 
conversations he is convinced that there arc 
many others who do not use them and who 
might find them as useful as we have. 

A. Wken the appendix is gangrenous or 
ruptured at or near its attachment to the cctcum 
and the stall of the cctcum about is thickened 
(edematous, and often indurated In such cases 



Fw a A Represent* the lppendlx held down by a bend 
of aahealoo* or a «hort trtafk of peritoneum. B After 
dirlsfoc of them the appendix ta readily delivered and its 
m eaen tery eaafly ligated 

a fcecal fistula or a leakage of intestinal con 
tents through the stump lb liable to occur for 
the dosure of the hole in the aecum Is at best 
insecure Many surgeons realizing the futility 
of trying to invert the stump of the appendix 
simply ligate it as best they can and place 
drains to take care of the leakage which is 
likely to occur Others frequently attempt to 
invert the stump of the appendix and its 
surrounding gangrenous gut by means of 
pursestnng or mattress sutures. When success¬ 
ful the surgeon is unhappy because of the 
force with which it is necessary to tie the 
sutures, and very frequently because of the 
tension anicmia about them Not infrequently 
such sutures cut through the thickened and 
ccdcmatous musculature of the gut. 

For the procedure proposed for and now 
regularly used m such cases the author finds 
the basis of his rationale in the fundamental 
researches of Mall and Halsted who drew at 
tention to the importance of engaging with the 
sutures the tough fibrous layer of the sub¬ 
mucosa whenever repairing defects of the gut 
wall or performing intestinal anastomoses. 
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What student of Htinted emu fill to remember 
hb demonstration of the ease with which a 
unall etnight needle engaging only the mus¬ 
culature of the gut could be tom out mud the 
equal ease with which the needle could be 
broken without tearing through, If it caught 
only a small portion of the submucosa 5 
In the condition under confident}on thb 
tough fibroin submucosa doea not become 
swollen and oedematous, and from it the 
thickened and inflamed muscular La yen maj 
be easily separated When thb u done the 
defect in the cecum ma\ be easily doaed and 
without tension bv placing mattress or purse 
stnng sutures only m the aubmucosa The re 
fleeted and Inflamed muscular cotta can then 
be rolled back Into place without the necessity 
of ever taking an\ sutures through them 
\\ ith this method (Fig i) of dealing with 
the stump of the appendix in this particular 
form of appenchdtn, it is neceasarj to drain 
fewer cases and the occurrence of freal fistuhe 
has been thus far completely eliminated 
B When the apfKndix 11 not eaiUy ddtvfred 
into Ik* xconnd The difficulty of delivering the 
appendix raa) of course be due to marry 
cause* such as retrocecal or abnormal pos 
tions \ er\ frequently the tip of the appendix 
and it* base will come up readflj into the 
wound while *ome part of the intervening 
portion will be held down dose to the posterior 
peritoneum giving a definite impress on that 
the appendix is badl> kinked. The cause of 
this real or apparent binding of the appendix 
is most frequent]) due to a peritoneal it ilk 
which is much shorter than the actual mesen- 
ter> of the appendix In many instance* there 
are actual adhesions which may in addition 
to the short peritoneal stalk, make It difficult 
to deliver the mesial portion of the appendix 
A aimple division with a sharp knife of the 
peritoneum and adhesions along the outer 
Bide of the appendix will m most every In¬ 
stance uncover a mesenten which b suffi 
dentl) long to allow the entire appendix to be 
delivered out of the wound before the damp¬ 
ing and dividing of any portion of the mesen¬ 
tery The operation then becomes eas) and 
one ligature will usually suffice for the ligation 
of all the vessels in the mesenter) The ease 
of this procedure is m os t striking when com¬ 


pared with the difficult) of ligating or damp¬ 
ing the mesenter) of the appendix in the 
depths of the wound, which Is not necessary 
if one first divides the peritoneum and ad he 
sions just lateral to the appendix and carefully 
frees its mesentery 

Not infrequently when one is pulling on the 
end of the appendix, the short lateral per 
itoneum will give the operator the impression 
that it b s narrow band of adhesions when in 
reality without traction on the appendix, it 
becomes smooth flattened normal peritoneum 

With careful sharp dissection, it b most un¬ 
usual to divide an) vessds in either the per 
item cum or adhesions which require ligation 
Usual!) m kinked or bound-down appendices 
the mesenter) can be complete]) freed and the 
appendix brought through the McBume) in 
anon without the necessity of ligating an) ves- 
seb (Fig a) Then when the mesentery of the 
appendix is divided the raw surface is easily 
covered by suturing the pentoneal defect 


itnntAiY 

1 In a stud) of a 035 cases of acute ap¬ 
pendicitis operated upon at the Cincinnati 
General Hospital there has been a decrease of 
503 per cent in the mortality rate since the 
operative procedure was changed from a rec 
tus to a McBorney incision 

2 The fear of a mistaken diagnosis of acute 
appendicitis b probably playing an on- 
warranted rAle w making surgeons adhere to 
a rectus or pararectus In a lion When the 
diagnosis b wrong it is our experience that 
the McBumey Jndiion far more frequently 
■erves a useful purpose than a harmful one. 
The disabilities and dangers of a long ex 
plorator) incision should be borne In mind 

3 A method of dealing with the stump of 
the appendix In cases of acute appendicitis In 
which the crecum b inflamed indurated and 
thickened b described and ffluatrated 

4. The importance of freeing the mesenten - 
of the appendix before ligating it b discussed 


REFERENCES 

Both, Jow O Acnt« apoerahcitia 
J \m H Am i«h, cn, 8r»^ai6 t . 

Idea llortaktj erf acute appeibatM J Am. Jl Aj* 
>M*. *CEC, 17$5- rt? ... . 

Idem Acuta ppenebatti J Am M A» IW 1 
HALartu, 1\ b bn J 1L 6c &S; *trr 



DAVIS THE RETURN OF SENSATION TO TRANSPLANTED SKIN 


533 


THE RETURN OF SENSATION TO TRANSPLANTED SKIN 1 

LOYAL DAVIS M D FACS Chtcaoo 


T HE study of the return of sensation to 
transplanted akin offers an opportunity 
to add to our knowledge of the contro 
versial question of sensation There are 
several questions, the answers to which might 
throw some additional light upon a difficult 
subject Sensibility of the skin cannot be in 
vestigated successfully in the experimental 
laboratory, but neither can it be investigated 
clinically by crude and unorthodox methods 
of sensory stimulation Although abundant 
clinical opportunities have presented them 
selves for the study of the return of cutaneous 
sensibility in skm grafts and pedicle flap oper 
ations very few have been reported 
Naturally the order and pattern of the re 
turn of sensation is the first question which 
arises Does the response to pin pack return 
before that to cotton wool touch and tern 
perature or does sensation to these stimuli 
return simultaneously? Does the pattern of 
sensory return advance from the borders of 
the transplanted skin does it advance eccen 
tncally or in patches? What are the charac 
tenstics of the return of sensation in a skin 
transplant which has been placed over an area 
supplied by two peripheral nerves one of 
which has been severed? If a akin transplant 
Is placed over an area supplied by two penph 
eral nerve*, and sensation has returned to 
the transplant, if one nerve is severed will sen 
sation disappear from all of the area supplied 
by that nerve? Can sensory return be dem 
onstrated in a skm transplant placed over an 
area the nerve supply of which has been sev 
ered, when there has been no return of sensa 
tion in the isolated supply of that nerve? 
Does sensation return as the result of overlap 
as is the case following peripheral nerve m 
janes? Do nerve fibers from adjacent unm 
jured skin grow mto protoplasmic bands in 
the transplanted skin? What effect does the 
thickness of the transplanted skm have upon 
the rate of reco\ery of sensation? Can nerve 
fibers be shown microscopically m the trans¬ 
planted skin after sensation has returned? 


Quite logically and naturally we immediate 
ly become involved in the vanous theories 
and fewer facts which have been established 
regarding sensory recovery following penph 
eral nerve lesions From a cluneal stand 
point our knowledge of the sensory changes 
which are present during recovery of function 
m a penpheral nerve is contradictory and in 
many instances fragmentary 

It has been noted by many observers that 
the total sensory loss in the skin following 
complete division of a penpheral nerve is 
smaller than what we know to be the anatomic 
distribution of that nerve This phenomenon 
has been explained by the supposition that 
(i) nerve fibers grow mto the insensitive area 
from adjacent uninjured parts, (a) many 
cutaneous areas receive a sensory supply from 
different nerves and (3) that collateral in 
nervation may be easily established by on 
accessory’ branch of the injured nerve and an 
adjacent uninjured nerve 
In 1905 Henry Head (5) had the super 
ficial radial and lateral antebrachial cutaneous 
nerves of his left arm cut and sutured In col 
laboration with Rivers and Sherren he ob¬ 
served the characteristics of the return of sen 
sation in the affected area As a result of his 
studies Head came to the conclusion that the 
skin was supplied by two distinct groups of 
nerve fibers One group of fibers transmit 
protopathic sensibility and are capable of re 
sponding to painful cutaneous stimuli and to 
the extremes of heat and cold The second 
group of fibers mediate epicntic sensibility 
by which is gained the power of cutaneous lo 
calization discrimination of two points and 
the finer grades of temperature Head found 
that heat and cold returned simultaneously 
with pm pnek stimulation but epicntic sensa 
tion returned at a definitely later date 
Head s theory’ received general approval but 
the later more careful work of Trotter and 
Davies (11) Boring (2) and Pollock (8) all of 
whom pointed out the deficiencies of Head s 
work, remains unrecognized generally Trot 
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tcx and Davies stated that tactfle thermal 
and pain sen utility appear at the same time 
at the meat proximal part of the affected area 
and believe that a gradual substitution char 
arterne* the process of regeneration Boring's 
condocons were essentially those of Trot 
ter and Davie* except that be believed that 
the sensation of warmth and cold posse* 
through a stage of hypermtheiia. Pollock 
emphasized the error of interpreting nerve 
overlap as evidence of regeneration He ha* 
determined the residual sensibility of the com 
mouly injured peripheral nerve* and atates 
that the return of aensfbOity to pnek pain 
which occurs before the return of sensibility 
to toocb is due to the assumption of function 
b) adjacent nerve* In other words, regtnera 
tion can be laid to have occurred only when 
that portion of the area representing the 
a aatormc sensory aupplv of an injured nerve 
which is removed from the influence of overlap 
become* serin Live In tMa area of isolated 

supply pain and tactile sensibility return u 
muitaneouslv 

In an effort to obviate tome of the enti 
aims of nerve overlap Sharpey Schafer (9) 
made a stud} of the return of sensation in his 
own fifth finger and pointed out two facta 
which have some bearing upon this problem 
In the area of sensory toss following crushing 
of the digital nerve on the ulna r side of his 
finger pain returned first foDowed by heat 
and cola and laid} touch On the other aide 
of the finger the digital nerve was cut but not 
resutured There an unpleasant hyperalgesia 
occurred and normal touch and temperature 
sensibility did not return It ihould be re 
membered that crushing produces an Indefi 
mte and inaccurate lesion both a* to the degree 
and extent of the lesion. 

A moat interesting contribution which ha* 
a direct relation to this problem ha* been 
made by Boeke and Hennga (1) The latter 
accidentally levered hot ulnar artery *everal 
tendons, the dorsal ramui and the superficial 
and deep branches of the ulnar nerve at the 
wnst Tendon and nerve an tore* were per 
formed immediately and the wound healed 
without any signs of infection. Nine month* 
later the affected area showed protopathic 
sensibility A piece of akin with the underly 


mg subcutaneous tissue wa* removed from the 
center of this area and examined for nerve 
fibers and thdr ending* Microscopic exam¬ 
ination ibowed that the nerve In both the 
superficial and deeper layers of the skin 
showed protoplasmic bands filled with nenro- 
fibrflbe Myelin sheaths were not found but 
regeneration was noted in the end organs of 
Ruffini In aome of Meissner's tactile cor 
pusdes and In the nerves supplying the hairs 
Consequently these investigators concluded 
that protopathic ienifbUit} wi* due to itimu 
Iation of incompletely regenerated sensory or 
gan* and that only when this regeneration 
wa* complete did epicritic sensibility appear 
It will be noted later when the record* of the 
examinations of the dinical material are given 
that they lend support to this conception of 
sensory regeneration 

Although there have been many oppor 
tunitle* for the dinical examination of the re¬ 
covery of sensation in tkln transplant! the re¬ 
port* in the literature have been scanty In 
1890 Stransky (10) reported the earl} return 
of light touch sensibility in a full thickness 
akin graft but after 10 days the entire grift 
melted away Stranikv’s result* od the whole 
are of little value nnce they were based upon 
an insufficient amount of evidence Du 
breuflh and Noel (4) examined n cases ol 
Wolfe grafts and found that superficial sensi¬ 
bility returned within a year William* (ia) 
examined a Thiersch graft which had been ap¬ 
plied over the ba*e of a varicose ulcer 30 years 
previously He found that pain temperature, 
and deep pressure sensibility were slightly <E 
mlmshed but there was a greater loss of tie 
tile sensation. J S Davuand Trailt (3) have 
stated that sensation begin* at the periphery 
in all types of skin graft* within 4 or 5 week* 
and that tactile actuation ia restored first fol 
lowed by pain and temperature actuation 
Kredel and Evans (7) in a recent and by far the 
most complete report, concluded that inpedide 
flaps, pain touch and temperature aemfblhty 
return Independently and in that order that 
in pedide flap* sensation begins about the 
periphery tod progresses dhttlly and from the 
aides that there 1* no relation between the 
course of the original neurf!annul sheath* of 
a skin flap and the Ingrowth of new nerve 
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fibers, and finally that recovery of sensation 
Is more rapid and complete in pedicle than in 
Wolfe, Reverdm, or Thiersch grafts 

Finally, some aid may be found in the ex 
penmental work which has been reported 
upon the regeneration of sensory nerve end 
Inga. KadanofT (6) transplanted skin from 
the sole to the snout in guinea pigs He found 
that the new nerve fibers, more numerous than 
was normal for the foot frequently followed 
the old paths, or the blood vessels He never 
found regenerating Paanian corpuscles nor 
on the other hand did he ever find degenera 
tive changes m the sensory endings immedi 
ately after transplantation 

CLINICAL MATERIAL 1 

Our examinations have been made upon a 
group of pedicle, free full thickness, and 
Thiersch akin grafts and have been carried on 
over the period of years from 1920 to the 
present time. The majority of the pedicle 
flaps were transferred from the thighs but 
tocks, and abdomen to repair deforming de 
fects m the hands produced by neglected and 
ill treated infections, and bums The trans¬ 
plants were made by delayed transfers to in 
sure an adequate vascular supply Conse 
quently all of the original nerve supply had 
been divided completely A few of the early 
pedicle and full thickness grafts included more 
of the subcutaneous tissue than is now the ac 
cep ted practice 

Methods of examination Pm prick stimula 
tion was effected by a simple algesiometer 
which consisted of a large headed pm m the 
barrel of a glass synnge the point being al 
lowed to extend through the tip and to replace 
the plunger The weight of the plunger de 
tcrmines the degree of pressure when the pm Is 
allowed to pnek the skin with the syringe 
held by the barrel By so using a stimulus of 
known degree, the area of sensory loss may 
be compared accurately from time to time 

Tactile sensibility was tested for by a wisp 
of cotton alter all of the hairs on the skin had 
been shaved Two point discrimination sense 
was not used uniformly in all of the examina 
tion g 

TW» ttmbm wm ddm tfc* p»twnt» of Dr* X«o»rH, Xnck, 

Him U runnst Ma»oral UnKful 


Test tubes containing warm and cold water 
are relatively inaccurate for testing tempera 
ture BensibDity and are subject to the danger 
of stimulating pressure sense Low degrees of 
temperature only were tested and for this pur 
pose a pledget of cotton twisted to a point and 
moistened in ether was used as the stimulus 
In the accompanying charts of sensory re 
covery the black dots represent return of pin 
pnek sensation black lines return of touch, 
x, painful response to pinprick stimuli, circles 
return of cold sensation, s, diminished sensa 
tion solid black, loss of all types of sensation 

Case 1 J G In 1917 a large pedicle transplant 
13 by 8 centimeteri) wa* transferred from the ab 
omen to the dorsolateral surface of the forearm to 
cover a defect produced by an osteomyelitis of the 
bones of the forearm. The median and ulnar nerves 
were Intact but the superficial ramus of the radial 
had been destroyed. In 1910 there was a loss of 
pern sensation m the center of the transplant and the 
lots of tactile sensation was larger The return of 
sensibility was evidently progressing from the edges 
The patient was not examined again until 1021 
Pin pnek was felt everywhere over the flap and al 
most in the center there was an area of protopathic 
response Here touch was not recognised (Fig 1) 
Casi s W McG This patient had received a 
gunshot wound of the left band In 1917 In July of 
1920 a pedicle flap was transferred from the abdomen 
to the dorsum of the hand The median nerve had 
been divided by the Injury and was sutured in Octo¬ 
ber of 1910 There was loss of pin prick and touch 
sensibility limited to the volar and dorsal surfaces of 
the index finger and to a small area over the dorsal 
surface of the hand The sensory overlap In this case 
had therefore been very extensive The transplant 
measured 8 by 5 centimeters. The patient left the 
dty and was not examined until January of 1929 
There was a loss of tactile sensation In a small area at 
the distal border of the transplant but elsewhere 
sensation was normal The volar and dorsal sur 
faces of the index finger showed a protopathic re 
iponxe to pin prick but no return of tactile sensation 
Case 3 C N When one year old this patient 1 
right Index finger was burned severely by an electric 
bulb A pedicle transplant was transferred from the 
buttocks m April of 1911 Ten years later the trans¬ 
plant showed normal sensation to all stimuli (Fig 2) 
Case 4 W R. When 2 years of age the patient 
fell into a grate fire and severely burned his right 
hand. Sir years later (1011) the scar tissue was dis¬ 
sected from the palm of the very badly deformed 
hand A pedicle transplant was transferred from the 
buttocks to cover the palmar defect On February 
8 1923 the patient recognised pin pnek over the 
entire transplant. The response was very definitely 
protopathic in character and was accompanied by a 




withdrawal reflex Touch wi» not recocmied. On 
January io 10*7 thu pro top* tile response to pin 
pnek afimuli bed disappeared completely Tactile 
»nd cold stimuli were recogniz ed everywhere over 
the transplant 

Cuts AN When 6 month* of age this patient 
auffered * aevere burn on the dorsum of the right 
hand A marked deforming coo tract ore reaulted 
Tbe scar tissue was dissected a wav and a pod] do 
transplant wu transferred from the abdomen Sit 
yean later (1918) tbe tramp lint bad grown In pro¬ 
portion to tbe teat of the hand Sensation to pin 
pnek and touch wu preaent o>ct the entire flap bat 
tbe response to pinprick wu definitely hyperalgeaic. 

Cui 6 J C Toe patient received a gunshot in 
jury of the nght forearm m jgji The median nerve 
was deatreped for > distance of 3 inches above tbe 



F^- 5 Caae 8. 


wmt 10 that an end to-end suture wai impossible 
A pedicle traniplant waa transferred from tna thigh 
In October of 19*3 In January of 1917 there a ta a 
■mail area of normal actuation to pb prick and tic 
tile atimulatwo In tbe proximal portion 0/ the trsns- 
plant On the radial aide of tbe flap there mi* proto- 
pathic response to pan pnek and tactile sensibility 
waa greatly dlminlabed On the ulnar aide of the 
transplant pm pnek and tactile aeoaibfhty were 
preaent but dlminlabed (rig 3) 

Care v W hi The patient received a gum hot 
wound through the palm of the hand In January of 
ipii There was a large losa of tisane 00 the dorsum 
of the hand between tbe metacarpal of tbe thumb 
and tndcr finger A pedicle transplant waa trans¬ 
ferred to this area from tbe abdomen 00 July 1 1914 
At this time there waa a loeaof pin prick, tooch, and 
temperature stimulation over the entire volar wir 
facet of the Index and middle fin fen and on tbe dor 
aal surfaces of thed»tal two phalanges On Septem¬ 
ber 30, 1914, there aaa do return of any type of 
actuation over tbe transplant On February 6 1917 
there waa a protopathk response to pin prick stimu¬ 
lation over the flap except for a amall area dratally 
where pin pnek waa not fdt Tactile stimuli were 
recognized out lea* acutely than normal Cold em- 
sHnlits - **• recognized everywhere over tbe trans¬ 
plant (Fig 4) 

Cask S L £ The wrist and palm of the right 
hand were lacerated aereralr In an automobile * co ' 
dent Infection and deforming scar contract urn re¬ 
sulted In September. 1014, a pedld* transplant 
waa transferred from the lumbar area to the band 
On January aj igij there waa a definite protopat hoc 
respoese to pin pnek over the entire flap, except 
over a areas which were the meat distal- Tactito 
aeuutkm could be recognized only about tbepenph- 
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Or* ynr Eighiyiirt 

Fig 6 Case it 

ery of the transplant Cold sensation was recog 
mxed in scattered areas. On March 35 192^ there 
nponse to pin prick stimuli had become more painful 
Tactile stimuli were recognised over the entire tram 
plant but in scattered areas. The orderly progress of 
the latter sensation from the periphery had ceased 
(Fig S) 

Cast, q S D The palmar surfaces of all of the 
fingers were severely burned and flexor contracture* 
were the result. Pedicle transplants were tram 
ferred from the lumbar region in July of 1925 The 
patient was not examined until Way 31 1927 when 
pin prick, tactile and cold sensibility were all recog 
nixed 

Cast 10 G C This bov received a severe rope 
burn of the left hand which resulted In contractures 
and partial amputations A pedicle flap was tram 
ferred from the lumbar region to the fingers in July 
of 1925 There were no lesions of the peripheral 
nerve trunks. On February 3 1917 the transplanted 
skin wag sensitive to pin prick, touch and cold stlm 
oil. There was no typical protopithie response but 
there was a definite hyperalgesia and hype nes thesis 

Cast xi O N This patient ■ flexor tendons, 
median and ulnar nerves were divided at the wrist in 
an automobile accident. The wound became in 
fected and there was a considerable loss of tissue 
A pedicle transplant was transferred from the lam 
bar region to the wrist in February of 1926 An ex 
amination in March of 1927 showed a complete re¬ 
turn of sensation to pin pnck and tactile stimuli 
There was no recovery of sensation in the hand in the 
areas supplied by the median and ulnar nerves 

Case if T O This patient received a severe in 
Jury to the left hand. The ulnar nerve and flexor 
tendons were cut and there was a loss of tissue over 
the dorsum of the hand A pedicle tram plant was 
transferred from the abdomen February si 1926 
On February 6 1917 pin prick was recognised, ac 
companied by a very marked protopathic response 
«nd withdrawal over the radial half of the trans¬ 
plant. Tactile sensation was absent Neither pin 
pnck nor tactile stimuli were recognised over the ul 
nar side of the transplant although pressure ltimuli 
Ttre recognised On February 5, 1934 tactile and 




Fig 7 Case 14 


cold stimuli were recognised over the radial side of 
the transplant Pin prick was felt except over the 
ulnar side of the flap (Fig 6) 

Case 13 F G Scar tissue resulting from a bum 
was removed from the web between the right thumb 
and index finger A pedicle transplant was trans¬ 
ferred from the abdomen on April 6 1926 On April 
11 1927 sensation to pin pnck touch temperature 
and two point discrimination was present over the 
entire flap There was some slight nyperaigesia and 
hyperesthesia at the edges of the transplant 

Case 14 H W In November of 1925 the pa 
tlent received a shot gun charge in the palm of the 
right hand A pedide transplant was transferred to 
the hand from the lumbar area in May 1926 In 
November of iptfi a neurolyais of the branches of the 
ulnar and median nerves in the palm was done. 
January 28 19*7 there was partial return of pin 
prick and tactile sensibility over the transplant The 
distal portion of the palm of the hand the volar iur 
faces of the proximal phalanges of the index middle 
and ring fingers, and the entire little finger showed a 
normal response to pin prick but tactile sensation 
was absent. The distal two phalanges of the index 
middle and ring fingers were analgesic and anes¬ 
thetic and ulcers were present on the tips of the mid 
die and ring fingera. Sensation over the thumb was 
normal July 10 1927 sensation over the trans- 

E lant was normal pin prick was felt over the fingers 
at tactile sensibility was still imperfect (Fig 7) 
Case 15 E McF Scar tissue following a severe 
burn of the right hand was removed and a pedicle 
transplant from the abdomen was transferred to the 
palm and volar surfaces of the ring and little fingers. 
On February 5 1927 there was complete sensory re¬ 
covery to pin prick cold and tactile stimuli over the 
entire transplant. A slight protopathic response to 
pin prick was still present 

Case 16 B B The patient received a crushing 
injur} of the dorsum of the right hand and a pedicle 
flap was transferred from the abdomen in 1926 The 
patient was not seen again until January 5 1934 
Pm prick, heat cold and tactile stimuli were recog 
nixed over the entire transplant. Sensation to touch 
was diminished as compared to the normal skin 
Case 17 S H. The patient bad a deforming scar 
contracture of the nght hand resulting from a bum 


53 « 


SITRGER\ GYNECOLOGY AND OBSTETRICS 



suffered it \eart previoual) A pedicle transplant 
wo transferred from the lumbar region to the hand 
oo July 5 iqj6 On January a8 igay the patient 
recognised pm pnch stimuli over the entire flip A 
painful sensation radiated from each itimolui 
Three month* after the transplant wo transferred, 
the patient a doctor recognised pin prick Cold 
•Umull a ere not recognised and tactile sensation m 
present but diminished 

Cast 18 B G Thu patient had a pedicle trana¬ 
plant transferred from the lumbar area to com » dc 
•ect in the palm which resulted from the direction 
of a aeverc burn acar contracture m July of igsd 
On rebru*r> ty 3517 sensation to pin prick touch 
and temperature atimuh waa normal over the entire 
tranaplant A protopathuc response waa not preaent 
There waa a alight low of touch and pin prick along 
the radial ode of the ring finger probably the result 
of an injur> to the digital nerve 

CAai 19 C S A high voltage etectnc bum waa 
follow ed by a leaion of the ulnar nerve and a deform 
mg coo tract ore of tba right hand Pedkia flap* from 
the lumbar area were transferred to the hand be 
tween the thumb and aecond metacarpal and to the 
volar anrface of the forearm on November 1 igsfi 
Sanation in the hand waa loat over thi nlnar dlatd 
button The nerve waa eutured On March 3 1917 
there had been no sensory re c over y In the hand 
Pm prick waa recognued over the entire forearm 
transplant and a withdrawal reflex occurred with 
each atinmlai over the ulnar aid a Cotton wool waa 
appreciated more acutely over the ulnar hall of the 
flip than elsewhere Cold atimuH were appreciated 
A protopathic responaa to pin prick occurred only 
over the ulnar half of the transplant between the 
thumb and index fingtr Tactile and cold atimuli 
were not recognued over thi* transplant (Fig 8) 

Cam 10 EH On March 3 1919 the right hand 
waa acverely injured m a laundry mangle Scar ba¬ 
rn Involved thi dorsum of the hand and fingers aa 
fxr aa the first Interphalingeal Joint* There waa a] 
most complete low of motion of aB four finger*. On 
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November 6 igtg, a pocket flap from the right thigh 
had been transferred completely to the doreurn of 
the hand Later arthroplasties and ten doc trina- 
p Ian taboos were performed *0 that examination of 
actuation could not be done accurately until October 
*6 igji Pm prick, touch and cold stimuli were frit 
over entire flap except for a small area near radnl 
border Here pinprick was recognued lew accurately 
and cold and tactile actuation were lost (Fig 9) 
Cam a 1 B McL. On Inly 17 1930, tbc patient 
fractured three fingers ana received a severe lacera 
tion of the dorsum of the left hand On December 
17 1030, a pedicle tranaplant had been transferred 
completely from the thigh November *j ipjt p»o 
prici and cold stimuli were recognised over the en 
tire transplant. There was a low of tactDe actuation 
in the weD between the Index and middle fingers- 
Cam a* G A. Tbc patient received a gunahot 
Injury of the left forearm winch divided the ulnar 
and median nerves just proximal to the wrist and all 
of tba aupcrfldai flexor tendons An abdominal pedi¬ 
cle flap waa tranif erred oo March 17 igj 1 
October 19, ig3i a protopathic response to pm prid 
stun a b and tactile sensibility waa present over* 
s mall area on the ulnar aide of tha transplant Ck> 
February 1 1934 t h ere had been no recovery of sco¬ 
wl don In the median and ulnar distribution over the 
palm or Angers Pin prick was recognised over th* 
transplant out at Its distal edge the stimulus waa ac 
companied by a protopathic response Tactile stim¬ 
uli were appreciated only at the proximal edge of the 
transplant and each stimulus evoked a proU^wtn*; 
respoesa similar to that produced by pin pnek Com 
stimuli were recognised every w h ere without an o»- 
pleaaant aprtad of tha sensation (Fig 10) 

Cam 13 A K On July 30, 1910, the left band 
was crushed and burned in a laundry mangw 
August 18. 1931 a thin translucent pedude A*P TV 
tranif erred from the thigh to the dorsum of the h* 1 * 5 
In some areas It had been necessary to scrap* the 
acar tissue from the bone On October 19. ‘WJ 
there was a complet# sensory Ion to pin pnck<co*7*! 
wool and cold atimuh over the an tire flap K>r 
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Fig xo Cue ax. 


a alight recognition of pin prick at the distal end of 
the transplant over the index finger On February i 
1934 there had been a complete return of pm prick 
touch, and cold sensation over the entire flap There 
waa no protopathlc response. 

Case J4 J G A pedide tranaplant waa trana 
fenrd to the donum of the right hand between the 
thumb and index finger on October 13 1020 On 
November 11 1931 sensation to pin prick touch 
and cold atlmuli waa normal over this area of akin 
In June 1930 a timilar transplant was made to the 
ulnar border of the right hand Twenty montha later 
sensation to pin pnek touch and cold stimuli 
waa normal over that transplant On October as 
1931 a pedide transplant was transferred to the 
palmar surface of the th umb On November 21 
1931 there was a small area of sensory return to pm 
prick over the distal surface of the transplant 
A pedide transplant was transferred to the palm 
of the left hand in March of 1931 On November * 1 
1931 pm prick sensation had advanced from the 
periphery to a small oval area of loss in the center of 
the transplant. Tactile and cold sensibility was ab¬ 
sent over the entire flap A small area of the trans¬ 
plant at its proximal border was removed for micro¬ 
scopic study of nerve endings November 21 193 1 
Case as V S On June 9 193* the patient re¬ 
ceived a severe denuding injury of the dorsum of the 
left hand and fingen Denudation was complete ex 
cept for a small area of skin over the dorsolateral ear 
face of the hypo thenar eminence The ring finger 
was amputated traumaticaDy and the rest were re 
moved later leaving only the thumb and little fin 
Ktr On July 29, 1933 a pedide abdominal flap had 
oeen transferred completely to the dorsum and 
palmar surfaces. Area* of the Utter portion of the 
transplant melted awaj and acre replaced bv free 



Fig ir Case 15 

full thickness and Thiersch grafts in October of 1932 
On April 12 1933 pin prick and tactile stiraali 
were recognized over the dorsal transplant The 
patient was hypersensitive to tactile stimuli Pm 
prick but not touch was recognised over the free 
full thickness transplant There was a small area of 
hyperalgesia over this graft Neither pin prick nor 
tactile stimuli were recognized over the Thiersch 
graft (Fig 11) 

Case 26 WFC An X ray bum of the left hand 
was followed by an ulcer on the dorsum of the left 
index and ring fingers and imputation of the middle 
finger A pedicle transplant from the abdomen was 
transferred to the index finger on November 7 193a 
and to the ring finger on Jtnnary 15 1933 On May 
17 I 933 pin prick cold, and tactile aensatlons were 

f i resent over the index finger transplant except over 
ts most distal portion. There the loss of pm prick 
was lets tlum that of touch There has been no return 
of tactile or pm prick sensation over the ring finger 
(FU 1*) 

Case 27 R.G The patient received an electric 
wire burn of the right forearm and in November of 

V 

Ti»i inonlij 

Fig i* Case 16 
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iQJ* a large pedicle transplant vis transferred from 
the abdomen The rncdun nerve hid been divided 
and mas ratured On November is 1933 pin prick 
and touch stimuli «ere recogmxed over the ulnar 
ode of the doml surface of the flap The entire vo¬ 
lar surface of the transplant hi analgesic and anes¬ 
thetic except for a small area on the radial nde at it* 
proximal extremity The return of pin prick semi 
btbtx »n greater than that of touch and no proto- 
pathic response mas present (Fig 13) 

Cwe s8 r McC The patient received a lacera 
tion of the dorsum of tbe hand in an automobile acd 
dent September 11 iqij An abdominal pedicle 
flap mas transferred oc March 31 1533 Upon ex 
sminatKm lla\ 14 1033 there a as do response to 
any t\pe of sensory stimulus On October 30 1Q33 
pin pntk and cold sensibility mas present over the 
pro xim al portion of the transplant Tactile stimuli 
mere recognised m this same area but this vis bdov 
normal Only pressure sensation mas present m the 
distal half of the transplant 

Cta February 1 1514, sensation to pm prick and 
touch had advanced dtstallv and aa before the latter 
vas less In extent than pm pnch Cold stimcO were 
recognised m tbe area of return to pin pnch There 
m as no prutopaihre response from any type of stimu¬ 
lation (Fig 14) 

Casi 19 F M In an automobile accident Au 
rust 10 1031 tbe patient received a compound 
fracture of the right humerus and of both botvs of 
tba right forearm The median nerre was divided 
A gai bacilhis and streptococcic infection developed 
On Jone 13 1933 the median nerve va* sutured and 
In August of 19x5 an abdominal pedirie flap arms 
transferred completely to the forearm On Novem 
ber a+, ip33 pm prick and tactile sensation mas 
present over tbe radial half of thi volar surfaca of tbe 
transplant Tbi dorsal surface of the transplant »n 


insensitive except for a small area on the radial side 
m here pin prick and touch m ere recognised Loo of 
all sensations mas present over the volar surface of 
the index finger Sensation over the rest of tbe palm 
of the hand and fingeri mas normal 

On January 1 1134 there had been no advance In 
the are* In which pan prick and touch mere recognised 
00 ths volar surface of the forearm. Horn ever, both 
stimuli elicited a very painful spreading electric 
shock” sensation which had not been present before 
On tbe dorsum of the forearm pin prick had advanced 
from tbe radial side to the scar Joining ths edges 0/ 
the transplant There mas no protopathic response 
Touch mas recognised in thb same area On the 
ulnar side of the dorsum of the forearm pra pnek 
vas recognised at the distal ed g e of the graft and w as 
accompanied by a marked protopathic response 

(FI* U) , , . 

Cast 30 J P A pedlde transplant from the ab¬ 
domen was transferred to tbe velar surface of tbe 
right forearm to cover a traumatic defect on Octo¬ 
ber 11 1933 The median nerve was injured and 
sensation vas lost over the palmar surface o< tbe In¬ 
dex finger Flieyhere in tbe hand soiaatioo mas 
normal. On November si 1933 there had been no 
recovery to pin pnch, cold or tactile stimulation o ver 
the transplant although pressure was recognised 
easily A split graft from the thigh mas used to 
cover the abdominal defect On tbe same date of 
examination there had been no recovery of sensation 

Casx 31 A. B In June, 1 os8, a free full thick 

ness graft wai taken from the thigh to cover a dricct 
in skin 00 the volar surface of the left elbow Th e 
median ulnar and radial nerves mere uninjured 
On November sj 1033 there had been no retain of 
wmsmtioo to pen prick- tooch, or cold stimuli at any 
point over the transplant 

Casi 31 E B A free full thickness transplant 
was transferred from tbe thigh to tbe palm of the 
right hand in August iqxi The patient had suf 
fered a severe burn from X-ray treatment for derma 
titb On November 14 1933 pm prick and tip 11 * 5 
stimuli were recognised over the entire flap. There 
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wu no protop*thJc response but the tensation \m 
Dot M acute u over the skin on donum of hand 
Cure 31 F M Thu patient a hand was injured 
in a laundry mangle. In March of 1931 a free full 
thickness transplant waa placed in the palm and on 
the volar aurfacea of the index middle ring and little 
fingen after dense scar tlaaue had been removed 
Part of the transplant to the index finger melted 
away and in July of 193 a a pedicle transplant was 
transferred to the tip of that finger In October 
1933 sensation to pin prick touch, and cold stimuli 
was normal over tne free full thickness transplants 
except for a small area at the proximal edge of the 
graft at the baje of the ring finger In this area none 
of these stimuli was recofpdxea. There was a small 
*rea in the center of the small pedide flap where pm 
prick and touch sensation were diminished On the 
edges of that transplant there was a protopathic re¬ 
sponse to pin prick stimuli (Fig 16) 

Case 34. W R. Contractures of the ring and 
little fingers of the right hand resulted from a burn 
A free full thickness graft was taken from the thigh 
in I>ecember of 1916 to cover the defect which fol 
removal of the scar tissue. On April 25 1937 
pin pnek snd tactile sensation w erepresent over trans¬ 
plant but were diminished lllghtly over fifth finger 
Case 3 s S R. The left hand was caught In a 
Pulley and a scar contracture of the fourth and fifth 
nngen developed. A free full thickness transplant 
was transferred from the abdomen in June of 1936 
On March 31 1937 tactile and pin prick stimuli were 
recognised over the entire graft 


Case 36 F B A rope bum resulted in a severe 
contracture of the fingen of the left hand A free 
full thickness transplant was transferred from the 
abdomen to the flexor surfaces of the Index, middle 
ring and Httie fingen In January 1917 Onexamlna 
tion in March of 1928 tactile and pin prick stimuli 
were recognised over the entire flap There was no 
evidence of a protopathic response. 

Case 37 D R. Tne patient was treated for pmri 
tus ani by X rays and received a severe bum of the 
right buttocks. When the involved ildn had been 
removed a Thierschgraft was placed over the defect 
in March of 1933 The area grafted measured about 



Fig td. Case 33. 



54 » 


SURGERY GYNECOLOGY AND OBSTETRICS 



I 7 Cut ¥) 


u br 5 centimit r* On November 17 1931 thepa 
bent retogniird procure itunuh over the entire 
graft but pi 1 prick, touch and cold atimuH mere 
present onh in 1 ■-mall area n xr the upper margin of 
the transplant 

C*ir 38 A T In June of 1931 a free full thick 
new grafts* pU ed m the dorsum of the right hand 
to co er a defect in akin mhicb followed an automo¬ 
bile a-adent On December 11 1933 although pin 
pn-k and tactile atimub mere recognised cnrer tbe 
tranaplinl there mu definite b) pxathesaand hyp- 
•lgeaia 

Ca»e 30 \\ T The patient had an \ ray ulcer 
of the back which *11 removed by a wide duaection 
\ Thiersch graft to tin* area mil not aucceaaful A 
akm flap mat moved up to cover the defect and a 
Yhiencb craft 111 uied to corer the are* from 
mhich the flap had been ihifted The ThicTach giaf t 
maaappbedin ^uguit, 1033 Oo November 13 1933 
prewure touch was recognued but tactile aenaation 
abaent Pm pnck atimnli mere recognlted In 

tm o amall area*and there waa no protopa thlc reapome 
(Ell 17) 

DISCUSSION 

Several generalisations mij be made about 
tie retain of actuation m tranaplanted akin 
In this material the return of sensibility has 
been more complete In the pedicle transplants 
Sensation has recovered more rapidly In those 
pedicle transplants which have had only a 
small amount of subcutaneous tissue attached 
to the skin The return of sensation to 
Thiersch and free full thickness grafti has not 
been as complete as one might expect al 
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though several of these type* of transplants 
were made to areas Injured by \ ray expo¬ 
sures It Is possible that nerve endings and 
fiber* had been destroyed permanent!} by 
that agent 

Kredel and Evana (7) emphasized the ques¬ 
tion of the polarity of the pedlde flaps and its 
effect upon the return of sensation. Although 
this was not studied throughout the 14 yean 
of observing and examining these patients a 
review of the operative notes and sketches 
brings a conclusion in agreement with them 
Changing the polarity of the transplant does 
not affect the time or character of the return 
of sensation 

In every instance there was a dissociation 
between the recover}' of pin prick, touch, and 
temperature sensation Pin pnck sensibility 
always recovered first and the area of return 
of tactile sensibility waa therefore within that 
of pin pnck. In every case when cximin a 
tions were made at frequent Intervals after 
operation a hyperalgesia was present which 
resembled Head s protopathlc pain The 
painful sensation spread like an electric shock 
from the point of stimulation and tbe point of 
the stimulus could not be localised. This re¬ 
action began to disappear as tactile stimuli 
were first recognized. As touch sensibility be 
came more definite and advanced the proto¬ 
pathlc response with reflex withdrawal disap¬ 
peared entirely Cold atimnli were recognized 
In the area occupied b} tbe recovery of pm 
prick, sensibility In a very uniform manner 
m the pedicle flaps sensation advanced from 
the edges of the transplanted skin to the cen 
ter and the progression advanced more dbtally 
than In a perfect circular fashion In Thiersch 
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and free full thickness transplants return of 
sensibility in patches was more common 
It 13 difficult to believe that old sheath cells 
play an important r 61 e m regeneration and the 
recovery of sensation It is more likely that 
the severed ends of nerve fibers in the normal 
skin and subcutaneous tissue to which the 
transplant becomes attached send processes 
into the graft which in the beginning are de 
void of mycUn sheaths In an effort to stud} 
the type of nerve fibers m transplanted skin to 
which sensation had returned specimens of 
skin were removed from three pedicle grafts 
and one Thiersch graft In one Instance the 
pedlde transplant had been in place 3 years 
another 1 month and the third, 3 months 
The Thiersch graft had been applied 34 days 
previously and had shown no evidence of re 
turn of sensation In each of the pedicle 
transplants there had been a return of pm 
pnek sensation and in one tactile stimuli were 
appreciated The specimens were divided in 
to smaller blocks and m one, serial sections 
were mounted They were stained by the 
Bidschowsky technique In one half of the 
sections a counterstain was made with hernia 
toxylin 1 Nerve fibers were not found in an> 
of the specimens, neither medullated nor non 
meduilated Had the axons failed to impreg 
nate the hmmatoxyhn count era tarn would 
have made it possible to detect with ease any 
medullated nerves had they been present 
Observations upon a transplant placed over 
the volar surface of the mdez finger with the 
median nerve severed at the wrist for exam 
pie, have not been made Neither are there 
examples of transplants over other isolated 
areas of. nerve supply The examination of 
such a transplant will afford valuable evidence 
of sensory return The nearest approach to 
this situation was in Case 12 m which the ul 
nar nerve was cut After 8 years sensation to 
pm prick had progressed slowly utnarward 
but even at that tame the little finger portion 
of the transplant was analgesic. There are 
other questions which cannot be answered as 
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>et because just the correct combination of 
clinical conditions have not been present 
The fact that pm pnek stimuli are recog 
nized first and that when tactile stimuli elicit 
a response the extremely painful character of 
the pm pnek disappears may be observed re 
peatcdly These facts are m agreement with 
those of Bocke and Hennga They also arc 
evidence that this type of sensor} return is due 
to nerve overlap as Pollock has claimed m re 
covering peripheral nerve lesions He has 
stated that recovery of sensation in the iso¬ 
lated suppl} occurs simultaneously for all 
types In our expenence touch sensation has 
never returned first It should be emphasized 
again that tactile sense and pressure sense are 
two different things the latter involves the 
muscles tendons and bones We cannot find 
sufficient evidence to state that simply be 
cause the return of sensation 13 dissociated 
this alone is direct evidence of the exist 
ence of separate fiber pathways in the penph 
eral nerves for each type of sensation 

It has been noted that sensation has begun 
to recover as early as 4 to 5 weeks In some 
cases it has not recovered completely after 
many years The rate and extent of recovery 
depend upon the type of the transplant its 
thickness the presence of scar tissue and the 
state of the adjacent peripheral nerves which 
have cutaneous branches in the area involved 
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N ORTHWESTERN University Medic*] 

School ha* tbe distinction of bring the 
first to introduce a graded cumcnhun In¬ 
to medical education in the United States In 
fact, the keen desire ot its founders to Introduce 
this innovation p j* responsible for the founding 
of the school 

In the earh j rt of the nineteenth century 
there were onl\ f our medical schools In the 
United State* 1 j esc offered two courses of In¬ 
struction of a] pr mate!) sixteen weeks each and 
grunted a dipl ms (I toctoc of Medicine) the poa- 
•eauon of which wa sufficient to allow the owner 
to practac mcdKine The number of graduates 
from these 1 ur wrbools ws small. The laws of 
mam state* allowed ap¬ 
prenticeship m a practic 
ing phvsciao offi e for 
i penod of three or four 
years to be luhstituted 
for the two vear medical 
course After this penod of 
training had been served, 
an examination was given 
bv the censors of an organ¬ 
ized medial soaetx and 
if succm/ulh pawed, the 
candidate >u Lcensed to 
practice Attendance at 
one of the established 
medical schools, however 
deducted one year from 
the penod required m a 
practitioner’s office and it 
soon became sell known 
that It required le*» time 
and money for a young 
man to apprentice himself 
for a period of three ) ears, 
at the same Ume being reg 
istered in a medical school 
than to serve four )ears 
and then be required to 
take the aummatiou As 

a consequence the existing N sflua Smth DsTfc 



medical schools mere be si e ged b) anxious appli¬ 
cants for entrance. The result was tbe estab¬ 
lishment throughout tbe country of numerous 
medical colleges As these were run solely oo the 
funds collected from the students and as the latter 
desired the degree of Doctor of Methane mere 
than the training tbe standards set were negffgi- 
hle. By 1850 there were thirt) -six medical school* 
turning out thirteen hundred graduates each 
year No preliminary education was required and 
attendance at lectures was dependent entirely 00 
tbe students wishes The school ‘year’ coraated 
of twelve to sixteen weeki during which course* of 
lectures were given. These were not arranged in 
an) logical sequence and the second "year* con¬ 
sisted of a repetition of tbe 
first 

In 1844 N athan S. Da vt*, 
a young delegate from tbe 
Broome County Medical 
Society suggested to the 
hew lock State Medical 
Society at Its annual meet 
Ing that tome plan be for 
mutated whereby medical 
and premedfcal education 
could be systematised 
and standards estabflihed 
Tbe persistent work 0/ 
Dr Davts resulted m tbe 
founding of tbe American 
Medical Association In 
Mi\, 1847 tbe prime ob¬ 
ject of this orgznixation 
bring tbe elevation and 
itanoarduatlon of medi¬ 
cal edocathwi In tbe United 
States t _ 

In 1849 Dr Nathan S 
Davis was offered * PQ’f 
tion cm the faculty of Ru*h 
Medial College (Chk*- 

S i) which he accepted 
b thereupon changed ha 
address but not hi* view* 
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on medical education. At Rush he met a number 
of men who shared his opinions but the majont> 
of the faculty and trustees were not In agreement 
and in 1859 a small group left Rush Medical Col¬ 
lege to establish the medical department of Land 
University an institution named for Silvester 
Lind, a Chicago business man Lind University 
had recently received a liberal charter from the 
State. 

The six men who undertook the task of organ 
izing a new medical school along the lines the} had 
so long advocated were Drs. Hosmer A Johnson 
Edmund Andrews Ralph N I sham, David 
Rutter Nathan S Davis, and William H B> 
ford The curriculum which the} Inaugurated 
consisted of two consecutive college years o! fi\ e 
months each, so arranged that dissection and 
laboratory work were taken the first year and 
hospital clinical instruction the second year A 
third year, largely clinical m character was 
recommended and urged but not required for 
graduation. 

The school was located In the five-story brick 
Lind Block” at Randolph and Market Streets, 
and the first term began October 9 1859 The 
enrollment waa thirty three, fourteen of die stu 
dents being seniors who had completed at least 
one year in another medical school. The faculty 
of this pioneer school was constituted as follows 
David Rutter MJ) emeritus professor of 
obstetrics Hosmer A. Johnson, M D professor 
of materia medica and therapeutic* Edmund 
Andrewi, M D professor of principles and 
practice of sorcery Ralph N Ish am, M D pro¬ 
fessor of surgical anatomy Nathan S Davis 
M.D., professor of principles and practice of 
medkine, William H Byford, MJ) professor of 
obstetrics and diseases of women John H 
Hollister M D professor of physiology and 
histology, F Mahla, M D , professor of chemistry 
and toxicology M R. Taylor MJ) professor of 
general pathology Titus Deville, MX) professor 
of descriptive anatomy Henry G Spofford Esq 
professor of medical jurisprudence and Horace 
Wardncr, M D demonstrator of anatomy 
The first year was a success and nine members 
of the senior class were graduated March 5 
i860 During the second year there were fifty 
one students and In the third year sirty three 
The outbreak of the Civil War brought about 
drastic changes in the medical school as many 
numbers of the faculty resigned to serve in the 
Arm} The school work continued however and 
the number of matriculants increased to seventy 
nine in the fourth year The five month college 
t errn had been augmented by four months of 



Lind Block The Medtral department of Lind Unirer 
nty occupied the third and fourth floor* of thl* buflding 
from 1859 to 1863 


clinical instruction during the summer Due to 
the Civil War S>lvester land was in financial 
difficulties and was unable to fulfill his pledge 
of $100 000 to the University The medical facul¬ 
ty was thereby released from Its original terms of 
agreement, and at the opening of the regular 
college term in 1863 it was decided to continue 
the school as an independent unit under the name 
of the Chicago Medical College. A new building 
was erected at 22nd and State Streets. The 
L nivernty Bulletin of this period credits the 
medical school library with the possession of one 
thousand bound volumes and the leading medical 
periodicals of the time. Clinical teaching was 
earned on at Mercy Hospital which had been 
organized by Dr N S Davis Judge T Lyle 
Dickey Judge Mark Skinner Capt ain R, K 
Swift, and Dr John Evans. It had its beginning 
in 1850 as ‘The Lake House, where the nursing 
was done by medical students. It was taken over 
by the Sisters of Merry and named Mercy Hospi 
tal in 1851 From this penod until 1919 Mercy 
Hospital was used for much of the clinical teach 
mg done b> Northwestern University Medical 
School 

In 1869 the Chicago Medical College became 
the medical department of Northwestern Uruver 
sty but the affiliation was a loose one The 
University granted the degree of Doctor of 
Methane to those students recommended by the 
faculty Undergraduates In the school of liberal 
arts were allowed to study chemistry in the 
medical school The latter retained title to its 
property and managed its own finances. At thu 
time Northwestern Univenutv advanced $45 
000 00 to the medical school for a new building 
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Tb» Ctufijr> Metbeal CoflfRt i3re-ifc)i 


an 1 j ] Igi i o net \ car to apple on the building »u constructed on the tame Hie and 
vibn »t th i tc a* l cbcmi*tr\ For the additions made In 1910. From its founding to 
till) int,i i u i ihtk athlmtiou continued the present date Wesley Hospital has maintained 

un lmj/ed II m heal department mi atill a dc«e affiliation with the medical achooi and 

th nl n n the l ruled States with a grided much of It» clinical teaching has been done them. 

( ini i luni The medical building erected on south Dear 

In is t aung again outgrown its quarters, born Street and occupied in 1893 was at tbe time 
the medical vh «4 «j mo ml to a new building one of the best metrical plants In the country 
alt 1 rung M 1 \ Hospital at i6th and Prairie Graduallv tbe apace occupied Irv the deportments 

\\mur ind (he association between the two of dentbtn and pharmacy was needed by the 

m tituti o l>etame closer the professors of dial- medical school and by 1001 the medical school 
cai in b tec u l each mg at the hospital occupied the entire budding In 1894 Wilham 

In 1 all preperti of the merbeal achooi was Deering augmented hi* previous gifU by $5<* 
given in trurt to the University and the name 000 00 to be used at an endowment for the chair 
changed to Northwestern University Medical of physiology This was named for Dean N 5 

School The entrance requirements were made Da\ t* Later the chair of anatom} ma* endowed 

equivalent to one \ ear in high idiooi and a four by the widow of a former profeasor of 

year course of medical study was a prerequisite and named In his honor the Robert LaughUnRe* 
to obtaining the doctor a degree At tbe same professorship N S D#vts, Jr., son of the LUu^ 

time the college vear wa* increased from five to trioua founder became dean in ipot on ofbcehe 

teven months In 1897 the requirement! became filled until 1907 In 1910 James A Patten 
the same as those necessary to enter the seboof of thropat established an endowment of 
Arti and Sciences mately one-half million dollars, the income o» 

In 1890 Ti rlliam Deering long a staunch fnend which waa to be uaed for research in bacteriology 
of tbe medical school aided In the purchase of a In 191$ plana were dbcassed bv the trustee* 
tract of land at 15th and Dearborn street*. Here of Northwestern University for tbe cjwming m * 
t building was erected for the schools of medkuie, downtown campus to prenride for all the 
dentistry and pharmacy Adjoining this build ajooal schools of the university In r 9*7 * 
Ing a aroall two atorv brick structure waa built to option wa* secured on a aite located on txt 
house Wesley Hospital In 1901 a new hospital Srare Drive at Chicago Avenue, and Jui* ** 
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Northwestern University McKinlock Campus The Medical School, The Montgomery Ward Memo¬ 
rial, in left foreground Punrant Memorial Hospital to right 


1020 the nine acre tract vu purchased by the 
University at a cost of $1,420 260 00 This pur 
chase was made possible by the activities of Mr 
William A. Dyche, business manager of the 
University and the generosity of Mr Milton H 
Wilson, 

In 1921 a gift of $250 000 00 was made to the 
University by Mr and Mrs. George A McKinlock 
in memory of their son, George Alexander Mckin- 
lock, Jr By order of the board of trustees the 
new Chicago campus was named the Alexander 
McKinlock. Jr Memorial Campus, in honor of 
Alexander McKinlock Jr and his comrades who 
lost their lives during the World War 

In December, 1923 Mrs. Elizabeth J Ward 
widow of Chicago s great merchant, gave Si 000 
000 00 to Northwestern University tor the erec 
bon of a memorial to her husband A Montgomery 
Ward, Shortly thereafter this gift was augmented 
by three millions, the sum to be used for a building 
io house the medical and dental schools In 1926 
Airs. Ward added to her previous gifts $+,000 
000 00, which last sum was to be used for endow 
®ent, scholarships, and fellowships. In making 
her initial gift Mrs. Ward said 


It has been called to my attention tint Northwestern 
University hsi recently acquired s nte for an urban campus 
on the lake shore »t Chicago Arenac designated to accocn 
modate a medical center a school of commerce, a school 
of law and other departments, all housed In suitable 
buildings This campus offers opportumbes particularly 
appropriate for the memorial which I have had in mind 
It is my belief that Chicago, situated as it Is in the center 
of the datnet nch In agricultural and natural resources In 
the United States, protected by the pendulum of Lake 
Mirhlgin, a destined to become a great aty In chiding in 
its greatness permanent centers for all forms of phllan 
thronic and educational work Northwestern University 
the first university founded within the City of Chicago 
has been tteaddy devek^ifng bat with Its plans for future 
growth will more folly reahze Its opportunities and con¬ 
tinue to develop as the aty develops 
Endowed universities seem to me to be the moat endur 
mg of all human Institutions, and Northwestern Univer 
sity by its location and by its history seems destined to 
endure 

I have selected as a manorial the medical center 
because of its commanding site overlooking the lake 
became It will render a very large measure of service to 
humanity and because it wfll be as enduring a memorial 
as can be devised 

The plan taken as a whole seems to me to make adequate 
provision for centers of medicine, law and commerce, 
with ideals of quality rather than quantity 
The new medical center of Northwestern University 
shall conduct approximately the following activities 
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hd i r U » tl To in^urt mcdjciJ usd related 

fa*mkd*c to rtadcnt*, lattraeo, pcwtanduirfe*, muse*, 
and total *errKt irocVm 

IJtmtaiUn n To ichtnce the fn»th-r» erf roerflctl irxl 
related knowiedfr through rearwreb, to acqwut bowfcdp 
of tbe rualnral haiory erf dratwae, leading to Iba pirrtutioo 
of di**t» Jod to improve rdKmc metheda cf UtoLlbj; 

dwraae 

Citw To render opmmnity health am k» by promot 
m* penoebe medn 1 tamr-jitcc >k by efloru to rend 
just tb* ocmpttwntl »r*d toraj life of tboaela tbelnapierH 
Mijn of daettr i_nd \ \ tt treatment el diwaje 

The ground bn%ilung ceremonies were held 
May 8 ioi j a du\ ^elected because it marled tbe 
seventy fifth ann \crsjry of the founding of 
North*eiterr It et t\ Thb building b tbe 
present home i th medical school which occu 
pie* the firM '-e\ i and fourteenth Boon of tbe 
building pr pt r u )« hni and fifth Soon In tbe 
tower Th < u r It nt department ha» been 
carefolh pi i took care of over 130,000 

S tienu la vdequatc room b furnished 

•dxhcli 1 rch work, 89 student* being 
engage I in 1! hose of medical education 

In 10 ■; 1 'I nc s Cutter formerly dean of 
the medi tl 1 the Umvemty of Nebraska 
came 1 1**11* n at Northwestern 

Unn i) 

In i 0 n luiioo w effected with Pasaa 
van! Mtm ’ Hns; tal md tn 1019 this instlto- 
tion ci u I o 1 Him dollar building on tbe 
hi h 1 I k < in pu In iqio the Evanston 
t«n id'' (1 alvo * as affiliated These two 
h "i d 1 <p ih t with Wesley Hospital. now 
< n Hole a trud whire cbrucal mstmctico a 
car wil on tfu tafia being named by tbe medical 
v.h xd Otl er Chicago institutions where clinical 
instruction a received by the itndenta are SL 
1 /oLe % Michael Reese Childrens Memorial, 
St J aq h *, Cook Coantv Norwegian American 
and Illinois Masonic Hospital* 

The An±uhold Church Library endowed by 
Archibald and Margaret Finch Church, now 
number* mere than 66,000 bound volumes and 
contain* many of the classics of medicine, a* well 
as considerable aource material 
Since ita establishment In 1859 Northwestern 
University Medical School hu graduated 5 119 


physicians of whom approximately 3,900 are liv 
tug and are In active practice. Among the many 
distinguished graduates may be mentioned 
Dr James S Jewell, founder and first editor of 
the Journal of A mow and Mental Dutmt, 
Frank BMings, prominent internist and medical 
educator Charles Mayo joint founder of Mayo 
Foundation for Medical Education and Research 
Franklin Martin, who established StraotaT. 
Gynecology Awn Obstetric! and organized 
the Clinical Congress of Surgeon of North 
America and the American College of Surgeon 
Joseph B DeLee founder of Chicago Lying In 
Hospital and author of Principles Prtiiut tf 
Obstetrics Howard T Ricketts, who discovered 
the rfile of the wood tkk and body louse m trans¬ 
mission ol Rocky Moun tain Spotted Fever and 
Mexican typhia Isaac A. Abt, author of System 
of Pediatrics Allen B Kanavei, author of ittfet 
turn of the Band John A Fordyce, editor of 
ArcJnrts of Dermaloloa and SypJrildtfy prtiew 
of dermatology at College of Physician* and 
Surgeons, New \ ork Charles D Lockwood, ooe 
of the founders and first president of Padhc 
Coast Surgical Association and Nicholas Senn, 
prominent Chicago surgeon 
As from the beginning. Instruction has been 
consistently maintained at a high level, represent 
ing tbe best In laboratory and clinical sdeoce 
The empbatb has been and b on training physi¬ 
cians for tbe practice of medicine, although re 
search Is fostered and stimulated to an unusual 
degree. One hundred twenty students art 
accepted in each of the first two years of the 
medical course proper and 130 in each of the two 
clinical years 

niBUOGRAPm 

1 North* catern Untrmltr A Thadwr xljj *C°5 
Edited br Arthur Herbert \\ lkV, tooj 
t llciiory ol JfrdxwM sad Staguy tod Pbrddo as ■» 
8ar*roeJ ol Cbkngo Tbe BwarephfcsJ Pobiuhcl 
CoiporttJoo, 911 , , 

3 Dedicstioe of tbe lloetfoBjery ud Meaeriri B"“- 
tne, Nortbmester* Unrverelty Mrrfja] ScbooC 
.Meiiudrr McJ3nk*± Memonjl Cunp**, Chhs*o 
Jon* ij, i&, *wd 1 1 «0i7 fL*te»tfc Pirn) 
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PRELIMINARY PROGRAM FOR CLINICAL CONGRESS IN BOSTON 

I N the following pages will be found the pre The Committee on Scientific Exhibits has drawn 

limmaxy program of climes and demonstra upon the abundant medical resources of Massa 
tions as prepared by the Committee on chusetts to provide a remarkably attractive and 
Arrangements for the twent> fourth annual Clin instructive exhibit for the benefit of the Fellows, 
ical Congress of the American College of Surgeons At headquarters and m the medical institutions 
to be held in Boston October 15-19 The but of Boston there will be presented unusual exhibits 
geo ns of that great medical center have organised on various phases of historical and current events 
under the leadership of a strong and represents in the practice of surgery and its specialties, 
live committee ana are planning to provide for dentistry anatom) pathology public health and 
the Fellows of the College and their guests a anaesthesia. An exceptional feature will be an 
program of surgical clinics that will present a exhibition of works of art by Massachusetts 
complete showing of their clinical activities in all physicians 
departments of surgery The Committee on evenino meetings 

Arrangements has been assured of the heort\ co- The Central Executive Committee has pre- 
operation of the clinicians at the medical schools pared programs for five evening sessions which 
and. more than thirty hospitals that will partia are published m the following pages. At the 
pate in the program. presidential meeting on Monday evening in Sym- 

It will be noted that operative clinics and phony Hall, the president-elect, Dr Robert B 
demonstrations in the hospitals are scheduled for Greenough, of Boston, will deliver his inaugural 
the afternoon of Monday, October 15 beginning address. A feature of this session will be the 
at 2 o clock, and for the mornings and afternoons John B Murphy oration m surgery by Dr Donald 
of each of the four following da vs. The schedules C Balfour of Rochester, hlinn, 
here published are to be revised and amplified as A number of distinguished surgeons from 
the work of the Committee progresses during the abroad who will be in attendance at the Clinical 
intervening weeks. The real program wifi be Congress will be introduced at this session, 
published doily during the Congres s —a complete Among the visiting surgeons will be the following 
and accurately detailed program to be posted in Dr Bethel Solomons, Dublin, Ireland Sir Harold 
the form of bulletins at headquarters each after Gillies and Mr A- Lawrence Abel, London, Eng 
ooon for the succeeding day The same material land Mr Harr) Platt and Dr William F Shaw 
b to be issued in printed form the following Manchester England Dr Alexander MacLennan, 
morning Glasgow Scotland Dr Rafael Silva, Mexico 

Mam special features will be included in the Cit> Mexico Prof Josef Hal ban Vienna, Aus- 
dmical program among them being (1) Cancer tna. 

dwlcs demonstrating the treatment of cancer b> On Tuesday Wednesday and Thursday eve- 
wrger} radium and the \ ra\, (2) fracture clinics nrngs sessions will be held in the ballroom of the 
at which modern methods In the treatment of Coplej Plain Hotel at which eminent surgeons of 
fractures will be demonstrated, (3) climes in the United States and Canada together with 
traumatic surgery for the presentation of methods visiting surgeons from foreign countries will pre- 
m the rehabilitation of injured patients b) sent and discuss papers on surgical subjects of 
ttHgery and physiotherap) tbneh importance 
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At the animal Convocation of the College to be 
held on FncUy evening in Symphony Pull, the 
1914 di** of candidate* will be received Into 
FeJjowxbip in the College. 

eviitosiuu caxch is cuxable 
F urther report* bv cHnidam from various perti 
of the United States and Canada, presenting 
additional statistics 00 the cure of cancer In addi¬ 
tion to report* presented at the iojj and 1933 
teutons of the Clinical Congress, will be included 
in a symposium on cancer to be presented under 
the auspice* of the Committee on the Treatment 
of Malignant Disease* m the ballroom of the 
Copley Plata Hotel on ednesdaj afternoon. The 
program for the symposlara lottos 1 
Ciimles A Dinn, XI T) Oakland. CahJ prewdme 
General Subject of Cunlxbty 0# Cancer Fiasuh 12 
Minn II D Director General 
General C»*e* of Frve \car Cum Rrjrcrr 8 Cinrcxar. 
II D Cbmricaton, 8C R01D XIcCLoax, XI D and 
A*THtr* XIcGiaa II D Detroit, Xlowr R Knn 1 ! D 
and ttnxiur llnxAa, II D, CtacmnaOi Hirer C. 
Sunim^, II D Detroit, Faunas Cirrea ttooc 
XI D ar«l bon van Rrc* II D hew Vert 

Cancer of tbe Stomach and Inleittnr*. William T 
Cocramja UD St Loon 

Cancer of th« Brine Omni and Brrtrt Frenrarcw C. 
Ikarrn, XI D hew \ ori C Jot XIillu 1 ! D 
New Orteara 

CaaccT<f tbaBrrjat JIcieiT \ Roitm, It D Raldjh, 
H C Hem*II Taoor XI D RcanoXe \a 
Cancer of tbe rtKtc Oiiaii* Fixuxikh: J Tarraeia, 
11 D St Lout* 

Cancer of tbe Oernto-Cnnaiy Orean* Emmr Bara, 
XI D Nr- Vo A. 

Cancer of tbe XIcaitb and Laiym GckdcmB New XI D 
Rochester Ximn 

LynrpfwucTanwa UotdT Caivre XI D NnrkoiX 
Following these reports a group of papers de¬ 
scriptive of accepted methods for the treatment 
of cancer will be presented as follows 
Cancer of tbe Stomach Treated br S u l fu r J SaxLTOJt 
Hcwuxt, XI D Rjchmaod, \ a 
CanctT of tli* Ctrvrr Treated br Sutwerr Irradiation 
Gaoso* Got U Aid, 1 ! D . New loft. 

Cancer of tbe Breast Treated or Surgery Irradiation 
Stcot W H-OTisoTOjr, XI D Rocbetter limn 
Cancer of tbe Lip Treated by Saifor and Imdatio* 
LujS FiacHu, XI D St Loon 
Cancer of tk* Bkddar Treated by Sorwerrand Irradiation 
WruiuiE Loitaa,!! D,Cfcedand 

nLACTTJJLI COW7ZRENCE 
A conference on tract urea, under the auapfees of 
the College Committee on the Treatment of Free 
tares, will be bdd In the ballroom of the Copley 
Piare Hotel on Tuesday afternoon. 

Among the paper* to be presented are 
One Tboraaad Cccarcatir* Fracture* of Both B<*e* of 
thaLc*. Wiiiiiir !rron, XI D., w collaboration with 
J Sm * NoMAi 11 D P nchfci Cofe 


Treat™* t of rractnra 0/ tba Carpal ScaptcwJ D W 
Coaxes XJcreavt JJJ) Toronto 
Fractamof tbe law RoarerII Itv XI D rhdaddpbh 
Acute Fractam XlnnaS Hnroeaaca, XI D Rochester 

Farther Otw-tratiam of the Nlcoii Operatic* for KecnT 
rent Dtdocatioc of tba Sboutkr Ttanncx Nrcou, 
HD Newport 

Also under the auspices of the «imc Commit 
tee, by the use of maniUns, apiintt, table*, and 
other accessory equipment hundred* of treated 
fracture* will be practically demonstrated daily 
as a pert of the scientific exhibition In tbe Sutler 
Hotd ballroom. 

COXTEaEKCE OX IXOT7Tr*IAL MEJNCDCI AND 
TRAUMATIC stream 

During the past four jeers tbe College has con¬ 
ducted investigation* and surveys in many parts 
of tbe United States to ascertain present medical 
conditions in industry and to inform employer* 
of adequate roethoda. The resulU of these survey* 
will be presented in the symposium to be held in 
the ballroom of the Copley Plasa Hotel 00 Frida \ 
afternoon under the auspices of the Board on 
Industrial Methdne and Traumatic Surgery 
Other paper* in the avmpoaiam deal with the 
clinical aspect* of Injuries occurring In industry 
and method* of rehabilitation of the injured 
Firoreic A Btaure, II D Cbamrn*, Board 00 laths- 
troJ iledione and Traumatic Ser*ri 7 prendre* 

Tb* Profiam 0/ tbe American CoBct* cf Banterew fa 
IndastaJJ XIedianraDd Traumatic Bcrerry Faxioht* 
II IIaxttm XI D Chkmjto, Director-General 
AFourXeari SuneyofllrdiclDaandSiirjcfyaladcWiy 
XI N Nraqcrrr XI D . Ctucsao 
Tbe \ aije of an Orjannrd iledjeaJSerriea is an IndaWnal 
Catabbshmect Hour* L Fnrocacn Prendeat, Ne*- 
pcct Ne»» Sfapbrokbiif and Dry DccL Cocipany New¬ 
port Ne*», \a 

pmBoma and Cardooma of tbe Bladder Aiocctg Dye 
U octera Omin* n Orere*or» XID Xlfdawt 
Director E I du Tost de Nemours k Coenpa dj IVB- 
miDTtoo, Del 

Back fnjom* FuiwmcJ Comra, XI D Boatoo 
ge imat ra c tioo Scrjny Sra ILiaou Gnrm , CBE 
FJtCB Loodoa 

OFzrmALiioLooY and otola*tncoloot 
The committee In charge 0/ the section on *nr 
gery of the eye ear nose, and throat hai arranged 
a program of ophthalmologtcml and otoiaryngcr 
togical dink* and demorotration* at the hoapftaa 
and medical schools. This append in the folios 
ing pages, and in addition nrograxns Ice aoskn* 
on Tuesday \\ ednesdav Thursday and Friday 
afternoons in John Hancock Hall, located on St- 
Juncs Avenue midway between the Statkr and 
Copky Pbua Hotel*. At these aesaioos da- 
tinguhhed apeoalntts will present paper* on sub¬ 
ject! of timely interest 
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A symposium on ‘Diseases of the (Esophagus ’ 
will be presented on Thursday afternoon at 3 30 
m the ballroom of the Copley Plaza Hotel follow 
mg the annual meeting The program follows 

An X ny Study on Leilonj of the CT*opb*£ui (*t*tatic*l 
■tody with lantern illdei) A S iLvcMlUAW 
InJectkc of the CEoopba£u» In Acute *nd Chronic Di*eft*e 
FThroia of the Terminal rortloo of the (Eoopbopa* 
(Cordlcspoim) Etiology and Treatment Hajuu* P 
Moshxe 

The Suipeal Approach to the (Eaophagua Edwvbd D 
CaoaanLL. 

COMMUNITY HEALTH MEETING 
Following Its established custom and in recogm 
tion of its obligation to the public to provide 
authoritative information on modem surgeiy 
better hospitals, and the prevention of disease a 
commnnity health meeting wrfll bo held on 
Wednesday evening, October 17 , under the aus¬ 
pices of the American College of Surgeons in con 
nection with the Clinical Congress. For this pur 
pose the Boston Arena, which accommodates 
approximately io ooo people baa been engaged 
A program appropriate for the occasion has been 
prepared consisting of brief interesting tails on 
scientific medicine, health and hospitals. These 
talks will be supplemented by an interesting new 
sound motion picture on modem hospital care 
Robuct B GrrafouOH, M D Boston Prerident, Arocrv 
c*n CoBego of Surgeon*, preddin* 

The American CoUwe of Surgeon*—It* Aim* and Object* 
Fiawllm H. Mai tin M D Chicago Director 
General. 

A Century of Progren in Medicine. Allen B Kana\ kl, 
M D . Chicago. 

The Rfilo of Ex perim ental Medldne In Human Salvage 
Geobce W Chiu, M D Cleveland. 

Maternal Core in Approved Ho*plt*l* Malcolm T 
MacEvoubk M D Chkaeo 
Cmcct—I t* Prevention and Control Clvbo.ce Cool 
_ Lrrrxz_ Sc.D New York. 

Cuictr—It* Curability Chaoles A Duke* if D 
Oakland, Cahf 

The Care of the Injured Freotbic A. Baun M-D 
^ tukegtn III 

The Ache in k our Back. P ttttjp II Kbeoscieeb M D 
Chicago. 

Occton, Hoapltal*, and Patknt*. Robzbt Jollv Iloui- 
ton, Ten*. 

Modoo Picture—“Good Hoipltol Care.” 

ANNUAL HOSPITAL CONFERENCE 
A highly practical and Instructive four-das 
program has been prepared for the seventeenth 
aaj mal hospital standardization conference during 
the Clinical Congress in Boston. The program 
appears in the following pages. Administrative 
economic and educational topics will be presented 
by leaders in the hospital field including surgeons, 
trustees, administrators nurses and research 


workers. These addresses will be supplemented 
by round table conferences and demonstrations 
m three of Boston s leading hospitals on Tuesday, 
Wednesday and Thursday afternoons. 

At the opening session on Monday morning 
distinguished leaders in medical and hospital 
work will address the conference, the topics to be 
discussed tending to focus attention on present 
day problems related to hospital standardization 
and a dminis tration. Other sessions will be de 
voted to a discussion of major problems of concern 
to all hospitals—sterilization of surgical dressings 
instruments and supplies, and standards for ma 
temal care. Both subjects are now attracting 
widespread Interest, and It is planned to present 
at these sessions the latest authentic facts per 
taming thereto, expecting that such discussions 
will lead to a definite understanding as to the best 
standards to be adopted At a special session on 
Tuesday evening in the Georgian Room of the 
Statier Hotel, a comprehensive analysis of the 
duties and responsibilities of the hospital trustees 
will be presented. 

During recent years there has been a notable 
increased interest in hospital matters aroused 
through economic conditions. The problem of 
giving the patient the best scientific service pos¬ 
sible at the lowest cost has seriously engaged the 
interest of all groups. Attention will be focused 
on this problem during the four-day conference 
Physicians trustees, administrators, nurses and 
others will have an opportunity at this meeting 
to discuss the many problems of mutual concern. 

OTHER FEATURES OF THE PROGRAM 

Surgical motion picture films, both sound and 
silent, will be exhibited daily in the Georgian 
Room at the Statier Hotel, Many new films will 
be shown. The showing of films demonstrating 
clinical features of interest has met with popular 
acceptance in recent years and will be continued 
at this session with an enlarged program 

Ether Day will bo celebrated at the Massachu 
setts General Hospital on Tuesday with special 
exercises at 4 pun. in the dome room of the old 
building of the hospital where ether was first 
administered for the production of surgical ames- 
thesla on October 16,1846 

HEADQUARTERS 

The Statier and Cople> Plaza Hotels will be 
utilized as headquarters for the Congress. At the 
former the grand ballroom and adjoining assem 
bly room together with other large rooms on the 
mezzanine floor have been reserved for the ex 
elusive use of the Congress for registration and 
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dmic ticket bureau* bulletin boards, technical 
exhibition, end executive office*. A adeOtific 
exhibit, which will be arranged by the local com¬ 
mittee, a to be Ira tailed in the botany of the 
ballroom. At the Copley Plaza Hotel the grand 
bedroom mill be utilized for evening adeotlbc 
meeting*, hospital conference*, and other Urge 
gatherings daily 

The technical exhibition mill be located in the 
ballroom and adjoining aasembly room at the 
Statler Hotel The registration and clinic ticket 
desk, together with the information bureau will 
be located in theac room* in which mill abo be 
found the bulletin board* on which the d*il\ 
clinical program* mill be potted each afternoon. 
The leading manufacturer* of tragical Instru¬ 
ments, dectrosurpcal and \ ray apparatus, oper 
a ting room light*, table*, sterilize*, hospital 
apparatus and auppliet of all kind*, ligature*, 
dmoinra, pharmaceutical*, and publisher* of 
medical books mill be repre se nted in tin* ex 
hibitiou 


AH\ UvCE xegistkattcoc 
The hospital* and medical achooia of Bolton 
afford accommodation* for a largo numb er of 
vailing surgeons, but to Insure against overcrowd 
mg attendance at the Congress will be limited to 
a number that can be comfortably accommodated 
at the diruca—the limit of attendance being baaed 
upon the result of a survey of the amphitheater*, 
operating rooms, and Inborntonei of the hospitals 
and medical acbools to determine their coped tv 
for viators It is expected, therefore, that tboae 
surgeun* who *n*h to attend the Clinical Congress 
in Boston will register m advance by applying to 
the office* of the College In Chicago 
Admittance to all arnica and demonstration* 
wiB be controlled by mean* of special rtinlr tick 
et*, which plan provides *n efficient mean* for the 
distribution of the vafting surgeon* among the 
several ciinic* and insure* against ov ercro w d ing 
a* the number ol tic!eta bsued for any dlnic mill 
be limited to the capacity of the room in which 
that dime will be given 
A regilt ration fee of $5 00 la required of each 
surgeon attending the annual Clinical Congrea*. 
such fees providing the fund* with which to meet 
the expense* of the meeting To each turjeon 
registering in advance a formal rec eip t for the 
registration fee is issued, which receipt U to be 
exchanged for a general adminkm card upon hi* 
registration at headquarter* This card, which 
is non-transferable, mint be presented in order 
to aecuxe clinic ticket* and admission to the 
evening meeting* 


BO*TOX HOTELS AlfD KATES 

Boston hotel* mill provide ample fadhtle* and 
there should be no difficulty In securing first- da*s 
accommodation*. It U advisable, however for 
those who expect to attend the Clinical Congress 
to reserve tbar accommodatkm* as far m advance 
a* possible In addition to the headquarter* 
hotel*, the Statkr and Coplev Tiara, there art a 
number of firat-da** hoteli within walking dw- 
taoce of headquarters The following Ust ol hotel* 
with their rate* ha* been prepared by the local 
committee 


Believer. 11 Besom Street 
Bradford, 171 Trance t Street 
Krsanorv, *64 Co cimu swxslth Avecwe 
BiuntotcL, 5»o Ekrvbtae Street 
Bodnnmjter iqj Bescoo Street 
Canterbury 14 Charfcagste e*t 
Qurleseata, JJJ llescoo Street 
Copley lhasa, ijS St lame* \venae 
Fenwatr, 334 Be*am Street 
Gfsjtyn, so Qwrlesnsts \\ est 
Demenway 91 Westland Avraoc 
Kenmoe*, 400 Commo c mesltk Avenue 
Lenox, Ei rt ar Street 
Lincoln* hi re, to Charles Street 
Alanjer.North Ststxm 
Parker I lota*. 60 School Street 
Ildjin, vjo CommonsrsHh Avenue 
Rits-Cartoa, 13 Arlxnftoa Street 
Shastao, gt Bay State Road 
Somerset, 4 do Cceotnoowealth As mo* 
Statler Part Sqoare 
Towiaroe 61 Bovbtoe Street 
\eodome, 160 Coemwirsemlth Avenoe 
Victona, *71 Dartmouth 5 treat 
\\ rftmtnrter 114 St James \ enoe 


3 00 
t jo 
3 00 
f jo 
3 00 

3 J 

4 00 
3 «> 
3 00 
3 J« 
J 00 


3 J° 
j 00 
J J° 


3 J* 

4 jo 
J 00 


KEDUCTD XAILWAY T VI FA 

The railway* of the United States and Canada 
have authorized reduced fare* on account of the 
Boston session of the Clinical Congress so that the 
total faro foe the round tnp will be one and one- 
third the ordinary first-class one wa> faro. To 
take advantage of the reduced rate* It is necessar, 
to pay the full one way fare to Boston, procuring 
from the ticket agent when purchasing ticket, a 
“convention certificate ” which certificate b to be 
presented at headquarter* for the signature of tbe 
general manager 01 the Chnlcol Congress and the 
vis< of a special agent of the railways. Upon P***" 
entatioo of the vivfd certificate to the ticket 
agent ra Boston not later than October zj atkket 
for the return journey by the same routes* 
traveled to Boston mav bo purchased at one third 
tbe one way fare. 

In the eastern, central, and aoatbem state* and 
eastern province* of Canada tickets na> be pur 
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chased between October 11 and 16 in other sec 
tk>m of the United States and Canada at earlier 
data. The return journey must be completed 
within thirty days from date of sale of ticket to 
Boston. 

The reduction m fares does not apply to Pull¬ 
man fares nor to extra fares charged for passage 
on certain trains. Local railroad ticket agents will 
supply detailed information with regard to dates 
of sale, routes, etc. Stop-overs may be had within 
certain limits. 

Full fare must be paid from starting point to 
Boston, and it is essential that a ' convention 
certificate be obtained from the agent when the 
ticket is purchased. These certificates are to be 
dgned by the general manager of the Clinical 
Congress and vis&i b> a spedal railroad agent at 
Clinical Congress headquarters on or before 
October 19. No reduction in railroad fares can be 
iccured except in compliance with the regulations 


SCIENTIFIC 

AT HEADQUARTERS STATLER HOTEL 
FlACrtran. Demonitratinr method* of treating fractures, 
under the ampler* of the New England Fracture 
Committee of the American Coll ere of Surgeon* 

Pua*t*c Soioery An exhibit of model*, photograph*, and 
(lUgramt, UUatratmg the different method* employed 
b piaitlc misery and the result*. 

Tim* vne SuBcay Diagrams, photograph*, and chart* 
Ormomnc Sukoexy An exhibit of splint* and other 
form* of orthopedic apparatus, together with chart* 
*nd pbotograph*. 

ii**»tcHUirrn DmmrrNT or Public Health An 
eduHt ffiaatrating the activities of this department 
Caxcx*. An exhibit from the Palmer Memorial Hospital, 
Colli* P Huntington Memorial Hospital, and the 
Pondvllle State Cancer Hospital. Lantern elides, 
chart*, and photograph* Illustrating cancer of the 
\ariou* organ* of the body, the diagnosis and the 
result* obtained by different form* of treatment Al*o. 
an exhibit of ipeomen* of cancer from many part* of 
the body 

Orirni almolooy Chart* and photographs ffiuatraticg 

mel a n otic urnmi and other condition* of the eye 
Heredity of immune reactions hereditary blindness 
pedigree of bllndnew. 

Pathology The specimens removed at operation* from 
the rarkai* hospital* to the morning will be collected 
■nd placed on exhibition to artificially cooled ahow 
case* in the afternoon, to a room adjoining the Geor 


outlined and within the dates specified. It is im 
portant to note that the return trip most be made 
by the same route as used in going to Boston that 
the certificate must be vis&l at headquarters 
during the meeting and return ticket purchased 
not later than October 23 
In the western and southwestern states, includ 
mg the Pacific coast states and the western prov 
mces of Canada the railroads have authorized the 
sale of round trip tickets to Chicago at very low 
rates on account of A Century of Progress Expo¬ 
sition so that persons from the west traveling 
through Chicago to Boston will find it to their 
advantage to buy round trip tickets to Chicago at 
the low rates in effect on account of the Expo¬ 
sition Under this plan It wBl be necessary to pur 
chase tickets to Boston from Chicago taking ad¬ 
vantage of the convention certificate plan oat 
bned above Ticket agents should be consulted 
with regard to special rates. 


EXHIBITS 

pan Room At jpm. these apedmen* wffl be demon- 
»trated in the Georgian Room by a projectoieope, the 
nncroacopk aecUoai* shown, and the caaea dlacuaaed 

AT HOSPITALS AND MEDICAL INSTITUTIONS 
Harvard Ductal School. An exhibit of model*, photo¬ 
graph*, and diagram* abowing the restoration of ex 
tenarve defect* and deform:tie* of the face and jew* 
by pin*tic rurgery and dental proatbexi*. Including 
case* of soldiera wounded to the ft orid War 
BorrOK Medical Libiaiy Exhibit of historical book* 00 
luryery and anatomy and surgical medal*. Hutoncal 
pageant illustrating the development of tmgery 
Wednesday October 17 John Ware Hall, 4 pun , 
presented by the students of Tuft* College Medical 
School under the direction of Profeaaar B Spector 
Exhibition of work* of art br MawadnoetU physi¬ 
cian* under auspices of the Tbyalciani Art Soaety 
Maxsachuittts Genexai. Hospital. Daily at noon, an 
exhibit to the Ether Doma relative to the first public 
demonstration of ether axuestbejia Including a thaw 
tog of the motion picture The Flnt Public Deroan- 
it ration of Ether Anwtb<*ia Also the motion pic 

turn film ‘'Fracture* m Transportation " 
Maxsa ohji e t t* Chawtable E\e and Fa* Iktiulaxy 
Anatomical specimen* and oeaophageal instrument* 
Haxvajid Medical School, Warren Museum Anatomy 
anatomical specimen* pathology pathological speci- 
meni 



S4 SURGER\ GYNECOLOGY AND OBSTETRICS 

OPHTHALMOLOGY AND OTOLARYNGOLOGY—SCIENTIFIC SESSIONS 


Tmtdrr—jMkn line** E*H 

Job* U Wirmn, New V ak Pkatlc ophthalmic hit 
pay Dues —cb epened by W B Lo£UHa 

JoarKt S- Fnnrekn cm, BrJtmvrrre. Sht lamp ophthahnoa- 
ropy Dtaonecn opened ly J H Manx. 

Clmldci Koto. Cmcmub Tebertohn la tha treatment 
of omtir tnOCTcaloea D hpimk c evened by lint 
ullKtk 

Rajah. Sil\a, Menco City Subject to be announced 
II tinnity—J*in line*k 11 * 0 , t — Ot*i*ry*pitfj 

Tkoca* E Cauccdt Denver CooyniUt defcnnrtiet o! 
the file* and etck Dnnrwooe opened by V IE 

i_AXA>rjiAJr 

Lora IT Cuv Fhilid*tpb* Peroral endoaerpy ta 
ototarysfolofnl practice 

Sukt*x J Ceowc, Baltimore Mfnrire't •yroploa cto- 
pja Daoami opened by Pmu Un-Ttr*. 

Joe* R Paot, New\cck Acute infect*** of the ndddle 
til rod curttowl 

0 J\*ov Ditto, Kan»« City A departure In the manajc- 
ment of tout* mutoid docur or tha advantage* of 
et**er\ itir* treatment in acuta mast cad dicta*. 
fk»cw»*oc opened by Lwam RjnvxM 

GmmI M Ccktts, Philadelphia of chronic 

mfrobon of the toned* m rrlatwa t indvcatica for 
opera t*m in cate* of chronic local infection 

WniUM V IIdTxi* Cleveland Present tfata* of bfes 
boa of the tipper respiratory tract in lti rtfabon to 
focal infects* Dtsnjaaa* opened by II. Ajotibald 

Es*u» ZaanMAM San Francaro The eftrnral and 
•orpcaj npnbcance of tin eotapoornt ceQalir dmr 
artamtiea of the temporal boo* baaed trpoo a acne* 
cf oo cad *tct and aotipay obaervaboo*, lantern 
dale demonftraboa 


TbmUy~J*)m Bnc*k Bt 3 *—O/i fW —f>p 
I-uthz* C Pirn, Philadelphia Tbe technique of octb- 
cptlc traimaf in Mmbe*D*» D a c mmi epeaed by 
David Hurt 

Haw S Giadix, CHca*a Recent therapeutic prccr- 
dorea IEscaadoc opened by AU-E* Guraraocm 
Wnir tv L B m i i n Rnchoter iliac Subject to be 
announced Daamion by W MttUitooi Lcnm. 

C. N Sxxatt lluwapcin Cloecre of the cataract tn- 
cnxo (mot** pic true*) 

BeUroe^ C*fUyPUiM Bt*&—yyo—Qtd*r) peiejy 

A S 11 acHilla* An X ray Study oa Lmm cf the 
CEaopiujo* (ftabebcal atady anti lantern dido) 
lUnn P Meant* Infect** of tl* (Zniha*m (o Arrt* 
atvf Chronic D*eaae, Fibroei* at the Terminal Port** 
(Cardxapaam) Etxic*y and Treatment 
Ena aid D Chuxchu. The SarticaJ Approach to the 
(Xaopbafu* 

Frilty—Jtk* Dncdt n *0 i — OtO*ry*f*l*fy 
8tvntJ Rcrrarr Newport. Recentderekproeats ia 
the Hi* gw)*j« at men l ofit i* 

WmaP Eacltto* Newark, N J Jftnfnfflk—rtaaftof 
diaeaaa of Lb* petroo* ape* and aphenoadal b*wa 
Haiti* r Jcarta. New York Pathway* of approach to 
the petrexa pyramid Daiinnoa by HaisyP Ca*OI- 
Wouav llirwotrxa, Cnnaati When and bow ihaH a 
w«—l Tiifi mSammabon be treated norauTpcally’ 
EuwaaD C. Srwnj-, San Franaaco Operative treatment 
of dnawt*. ertemaj approach Dtacamlon opened by 
C niun T Po*te* 

Gabijel Tpot*, Philadelphia Cancer of tha kryni 
Hirjrr B Oartnt Newark, N J Cancer <rf tha Urynjo- 
pharyrtx D ue — ax* opened by LtRcrr A Sc«.Ui. 
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PRELIMINARY PROGRAM FOR EVENING MEETINGS 

Presidential Meeting — Monday—October 15 815pm 
Address of Welcome Arthur W Alien M D Boston Chairman, Committee on Arrangements 
Introduction of Foreign Guest* Franklin H. Martin MD , Chicago, Director General 
Address of Retiring President WILLIAM D Haooard M D Nashville Tenn. 

Inauguration of Officer* 

Inaugural Address. Robert B Gbeenohch M D Boston 

JohnB Morphy Oration In Surgery Principles of Gastric Surgery Donald C Baltoux, M.D Rochester 
Minn. 


Tuesday—October 16 815pm 

living Graft* of Thyroid and Parathyroid Glands. Harvey B Stone M D Baltimore with the collabo¬ 
ration of Jmxfl C. Owing*, M.D and Gsorof, O Guy M D Baltimore 
Endocrine Mechanism* in Certain Functional Gynecological Disorders. F . utt . Novae, MD,, Baltimore 
Fracture Oration The Unsolved Fracture. Kellogg Speed M.D Chicago 

The Glant-Cdl Tumor of Bone as a Clinical Entity Harry Platt M S FJLC.S Manchester England 
TI ednesday—October 17 815pm 

Hydrocephalus and Spina Bifida. A elder PenHeld M D Montreal 

Sterility with Special Reference to Surgical Possibilities. Bethel Solomons UD.FR.CP 1 Dublin, 
Ireland 

Divert!culosis and Diverticulitis. Irvin Abell, M-D Louisville 

Thursday—October 18 8 15 pm 
Symposium cm Treatment of Infections 

Infections of Clean Operative A ounds. Frank L Mxleney M.D New York 
Infections of the Lip and Face. Frederick A- Collzr, M.D Ann Arbor Mich. 

Phagedenic Ulcer its Recognition and Treatment. Euxle Holman M D^ San Francisco 
The Repair* of Defect* Resulting from Full Thickness Lou of Skin from Burn*. James B Brown 
JLD SL Loui* 


Convocation—Friday—October 19 815pm 

Invocation. Rev Charles Wesley Burns, D D LL D-, Boston 

Presentation of Candidate* for Fellowship Franklin H Martin M D Chicago Director General 

Conferring of Fellowship*. The President 

Conferring of Honorary Fellowship*- The President 

Presidential Addresa. Robert B Grienouoh UJ)^ Boston 

FeUonihip Address 
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SURGERY GYNECOLOGY AND OBSTETRICS 


ANNUAL HOSPITAL STANDARDIZATION CONFERENCE 


Unity p ry-u jo—BtHmm Ctpicy-Pltzt Uttd 


Chairman** Addre** nuuuiD H.10QV1D IID Nash¬ 
ville, Tmo 

P r cKii Uttoc at Seventeenth UikiI Hoapital Stindtnlaa 
tjoe Report FiutkUH II ILurrw H D Chictjo 

Gtddm* Fundamental Principle* for Prrpuyru _it erf Hos¬ 
pital tod Medical Service* Cm-'-U-U A. Drix*, 
II D Oil Lind, Call/ 

The Development of Penodic Prepayment Plani foe IJos- 
gUaT Ca r* in LrtfUnd S\mccx Luca, Liverpool, 


Th* Hospital m Retrospert »nd Introspect Riv Al 
nKixxx II ScmrTvmi, S J PhD St Lons 
Futnrs Trend* m Hospital Management and Semcc 
ItCIT \\ C «_D* LLL, M D ( luri p 
The Proper Interpretaticc of Hospital 5erv»ce hmta 
E D«n,DD Cahunbu*, 0h» 

What th* Hospital Cm Do fee tb* l winder 5crjec*i 
Wniur B Rrs* M D Sin An tamo, Tnu 
Principle* Gov cram* Ref* two of Radiologst* to ElcirJab, 
AmnnC Cnwni, il D Uithinfton D C 


Unity 3 00-5 00 — RtRrptm Ctfiry-Flt:* Utitl 
Standard* foT OUtetncal Semen m Hospital* 

Ciokcl tt XonitAi, M D New \ ort, pewim^. 

A Study of Ob*tetnc Complication* in the Woman 1 * Do*- 
pital to Establish Proper SundarduitioQ for Stats- 
txsl Purpoe* Groam Gaar Warns hi D BnKrr 
H Gorr. U D and Amur II ALDmxra, Id D 
New \ ork 

RejulaOomandCoubrolaf Obstetrical Pncbct* c* Institu¬ 
tion* by NiwtaS Fbywaaos gortnx A Coaaaovr, 
M D jersey City N J 

Mkunmm Standard* erf the American CoDeje of S-rjrtxa 
I w the Care of Obstetrical Patient* in General Hos¬ 
pital* Rourr A Joavrrtr* M D Houston, Texa* 

Geoenl dncnmoc led by Jake* Raoiaji Millkx, 11 D 
Hartford, Coon 


Tunity p jo-it yo—BtOntm, C*fUyPl*ot Bttd 
Stenhaa tarn erf Dremo**, I nj t rim eota, and Sscpphei 

G Haas at Aon* II D Totucto, Out presadinx 

Observatioti* 00 8tenlu*U* of Drsswnf* irth Spedfic 
Refnenc* to Stmlmnjr Osntw Temper* to re* and 
Their Relation to StenlLler dirt Temperature* and 
Coteue* Suitii R D Htartr II D St John, 

A Soentrfc Analy** of Steam m Stenbnn* SwwinxHcw 
Prectwon Method* May Be Subedited foe th* Irv-L-A 
mt# Methaii now in \oftu. \Vtxna B Ukbo 
aocai Eoe, Pa 

O w ct h rg and Cootrolbnj Postopsratrr* InfectkoJ 
Haaom L Fo*a, If D DumlW, Pa 

Tbs Fundamental Pnnaplr* Undtrfyini; th* Mechanic* 
and Tednnqoe of 8tenh*atwo Hi/why T Waarr 
MS llidwe,Ha 

Goerald i*-iiM*m opensd brCuonc W Mcwtn*, M D 

Valhalla, N V 


Ttaiiy S'OO-J 00 —J iltsftJasrta Ctutrtl 
Rotot Joixr Herat on, To**, prejJdmy 
Denjoottrauoo* and mend table daamwm m bowstal 
*tandirduatioo and adrninntratioes conducted by 
Ueoxob H PretLow M D Director *r*i bad* of 
departments 


Tuaijj t 00-10 oof m — Gftrfum Bnm, Sl^tr I 7 M 
Special Sewjon for Hospital Tnwtm 
C P Cum*, Boston, premliny 

How I View my Respoonlabty a* a Hospital Tnutt* 
IdiM Cawro-i Bostoc 

How I Drschure my Da tie* *J a HospitsJ Trtr*te* Fuuua 
Baaxt*, Bmtol, Conn 

General dananoe led by Joeow C. rxuxx, If D 
rtuladelphu 

Moticn Picturs—“Good Hospital Cart" (rand) 


JVtimtiij p jo-13 JO —StUrttm CtfUy-PUot 
Jomt Sesstoo with AasociatLon of Rectrd Lihtarkw of 
North Anmca Jmti T Nrc, 51 D hew Orteaat, 


The Use of the National Nomenclature H B Lome, 
M D New \ ork 

BadeTialnmfforaRscmdUbrark* JonS Hunt 
Rochester N \ 

Th* Onanaatioo and Management of tbs Medical Rectwch 
Department in a Siaten’ Hospital Siam M 
Paraxi v, Dubjth, Mnm 

Round table coofsrtnce—prohlan* coocrroed wrth cbracal 
record*, » th qwaal J anm w i of *ac* of dual 
recordi Ccoducted by A m* Caaio, M D T« 
rmfton Com 

n ti unity t JO-J 00— St Dht i tiV t limb**} 

UaicoLM T BlAcEaomjt, M D Chfca*o, pee^dme 

Demonstrate* and r 


and adrmmttnboo 
RtY Timm J BatwwAH Superbtendent, and 
of departments 

Thmitj t jy-12 oo—BtHsmm CtfUj-PUz* Bt*d 
i tabU confer race Coerfocted by Roar it Jotar 
a Muted by Matrout T MacEac****, 


M D Chiciro , 

Th* wiD be a cfcatfa* botae foe all qoestjon* ariM 
out <rf the dahbemuow of th* prrrwi* swan w 
problem* in the enirvts of any present, fa addition tat 
■pemal prt*i*m of fifty fmpoftant borstal qneiticni 

TktrUty a Jo~; 00-itiM Itnti I1nb*ti 
torrra Jcnxr Hmstow, Tesa*, prewdin* 
tenomtraticB* and round tail* d*ca—<*» lahrucfM 
Candardnaboo and adminatrmtwo Condnoao 
CaAtLi* F ffncnrr M D Dimtor and had* « 



PRELIMINARY PROGRAM FOR THE CLINICAL CONGRESS LN BOSTON 557 


PRELIMINARY CLINICAL PROGRAM 

GENERAL SURGERY GYNECOLOGY OBSTETRICS ORTHOPEDICS, UROLOGY 
PROCTOLOGY, SURGICAL PATHOLOGY ETC 


MASSACHUSETTS GENERAL HOSPITAL 

H outlay 

Stiff—a. Dry dink. A W Allen Pleading peptic ulcer 
Jorix Stewart Water balance in the surgical patient 
C. M Jones Nutritional oedema. L S McKjttricx 
C ancer of rectum. E L\ ouno la. Cancer of colon 
J V Mugs and F W Hoyt Rupture of Graafian 
folbck and corpus luteum. R. H Wallace Treat 
meet of bums 

W J Mirru, John Hodgson and asaodates—s Neuro¬ 
surgical dink. 

V H Kaianjiam. E U. Daland and asaodates—a. Plas¬ 
tic surgery dink. 

T R. GormALi and associates—4. Obstetrical dink 
Tuesday 

Staff —q Operative dm« General surgical genito-un- 
nary and thyroid services 

H C. Marble and T W Hajole*—j Surgery of the 
hand 

Geoice Holmes, A. O Hampton and associates—a Sym 
Hum on the roentgen ray 

E. D Qraionu and associates—a Surgical research 
laboratories, demonstration of specimens and dtficus- 
sioni 

M N Smith Peterxen and associates—s Orthopedic 
rimjc 

Ether Day aexdses—4 

Wednesday 

Staff—9. Operative dudes, general surgical, fracture and 
circulatory services 

Staff—> Dry clink D Kmc Postoperative pulmonary 
complications H. Bbaiwiaw Methods In ansesthe 
ria H. Seraoux Surgery In cardiac patients. L S 
McKmucK and R H. Miller Ulcerative colitis 
E. D Churchill Cordiolysis. EL B Benedict 

t E. H Millei Osteomyelitis. 

J » , M eto^ F Albrjqht and ■—nd«tra —1 Ovarian 
dysfunction dink 

A W Allen G A. Leiand and asaodates— t Fracture 
dune. 

E P Hatdem and associates— 2. Proctology 
Thursday 

Operative dlntr^ general surgical and thoracic 
sendees 

A Codmam and associates—9 Symposium on lesions 
of the shoulder 

T B Malloiy— 11 Clinical pathological conference. 

E- D Churchill, W WmrrxMOti and asaodates—s. 
Thoracic surgery dink. 

A. W Allen and asaodates—a Circulatory diseases 
Clinic. 

C- C, Simmon* and asaodates—s Tumor dink cancer 

•yrEpotfatm. 

Friday 

Opera the dinks, general surgical and orthopedk 

t, _* crr * c ^- neurologkal operations piastk surgery 

otaff— a. Dry dink C. Lyons Symbbtk infections B 


Vincent and \ V Boce Surgery of spleen A W 
Allen Regional ileitis R H li mn Tuberculosis 
of the lymphatic system R. Lintom Perforation cf 
the cecum comp 1 mm ting carcinoma of colon R H. 
Smiuiwilv Gall-bladder disease, correlation of opera 
live and V ray finding* Olive* Cope Vmlitm syn¬ 
drome H Root** Pilonidal slnu* 

J H Means, A W Vllen EL D Churchill, R H 
Millei, L L ^ ouno Jr. and asiooates —s Diseases 
of the thyroid and parathyroid 

J D Barxet and associates—i Genlto-urinary surgery 

CARNEY HOSPITAL 

Monday 

Harold G Lee— 3 Operative treatment for certain types 
of low bach pain, demonstration of cases 

R J Heetzrxw— 3 30 End result* following Inter 
poaibon for utenne prolapse. 

Tuesday 

LouibE Phameup— 930 Vaginal hysterectomy for prod 
dentia repair of third degree laceration of perineum. 

W R M acAuIlLand— 9 30 Arthroplasty of hip elbow or 
knee 

Louis E Phawtdt—j 30 End remits in cervical Cesa¬ 
rean section lantern slide demonstration 

Roger C Graves —3 i< Transurethral resection of the 
prostate selection of cases, pre-operative preparation, 
operative technique after-care of patient 

Wednesday 

F B Lumd D F Mahoney A, McK Fraier W E. 
B*ow nx and F J Nash— 9 30 General surgical 
operations 

W E Baow me —J.45- Demonstration of end-results fol¬ 
lowing treatment for injuries of musculosplral nerve, 
posterior interoi eo us branch median nerve in fore 
arm ulnar nerve Injuries at elbow in mtd forearm, at 
wrist. 

A. Leo Brett —3 30 Demonstration 0/ patient following 
operations for relief of paralysis resulting from myelo¬ 
ma with destruction of tenth dorsal vertebra, moving 
picture demonstration of operative technique in spinal 
cord lam o n 

Thursday 

Louis E Phuteut —930. Hysterectomy for fibroids 

R. J Hr.TrrjtN \M—1030. Vaginal operation for prod 
dentia ntrrl vaginal plastic operation for lacerations. 

Louis EL Phaneut —s 43 Management of placenta pre¬ 
via, lantern slide demonstration. 

Friday 

F B Lund D F Mahonet A. McK Fraier W EL 
Browne and F J Nash —9 30 General surgical 
operations 

W EL Browne— j-tj. Danonstration of end results fol¬ 
lowing full thickness grafts for contracture* in various 
parts of forearm ana hand Method of preparation 
of spBnts used and various types of splints used in 
this work. 
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BOSTON CITY HOSPITAL 

Unity 

Stiff—i Dry dink: J J Rica* S WfcM, and D Uc*- 
ao The ey* tn arteruadcrnda, bypertendae rid 
tum or 0 K Cook** Treatmeat of abode J Rr»- 
m rod II Rmo Peflefnm-Stadl I dwesse, djt* 
uai ird IraUirw O J lira* ur-t rod L Pxaxra, 
Ji 8yncrviam* of knee F A Siowie*. Septic hrp* 


Tutaity 

David D Scvxktu., Sum Turn, Two*u U Win 
nut tod Jon* A Sun—9 General nupal dry 
dune 

Fffatwrepcalw-mce—9 Genera! wiijical opera tinclnuc. 
Iloawx Boon TbreacoplAity far unilateral phlhi- 
u, phraucectfKDy for unilateral phthau* Jua> J 
Hxracax Repair of eniral berm* nitric ulctT 
OtOJtar \\ Pvrxx Chraarc ernmema, eholrcyatjtii 

Fifth Mix'd! «t*ic*— Dry cimw 1 «\ inc- J Uallxk 
S oon nrpcrl aspect* of jaunchce—bTperparalbyrosd- 
mn, end-ranh* a pur <jf common <roct ehoodronr 
cam* of hmnrrLB, end result*, arnnera cl ■‘□ nud i, 
end-result hr*uon d o - c imoo rxratxl artery e»l- 
resdt r*A“*rr. F FTi rtam Caraoom* of lan*; 
panmatiu*, renew cf tirty run A cwailf* RilTT 
Prolate and ve**le* u too for retroperitoneal tnfre 
ban Lidary rcseeboca, dcmoiwtiaticn of end. 
CKeiucs C Lpxd Pmpheral rrterm! emlnirwn, 
renhi of opcTalne treatment in fifteen crier E 
Emrrr ONm Brent tumor*, dmlcal reran 
Vrsy lYojJot A Warn Smbfrct to b* 


Roam M Grcr** I oar T Unrtun, Famwaicx L 
Good. Jarre* P ( owrx ind umitc *—j Oyneco- 
’ r * lr *‘ rnd ohrtrtncrl dry dm* Treatment of mt*- 
ermne* puerperal se-psu pehrjc lartammathaQ 


IT d nndty 

InnoJ Hum Fumh F llrrctnow CuunC. 
Lokd, E EvatrTT OTJetl, rnd Uilua* A Whitt 
—0 Genera! wrjriy opera Ur* rtimr 
Bm *nd jomt *er> tea—g Dry dime Otto J llmtxm 
Bort«i Crty Ko^atal bone ud joist ten «x. TBCMU 
II Pmuoi Coflr* fracture therapy SontlfT tnr 
two in naredneed fracture* of tb* forearm rad M 
ibouider cWoext*** Otcwox R Coowax. Fracture 
« th* ofecraatn, mw operatrr* repair Otto J 
Ilmcurr Rtarurnt ihcolclrr dwlocatraii repaired 
by th* Nwoia method, rod-remits, duettmoo W rt- 
uu* F Cormo and Mia* II Room Subdeltoid 
hurwbs him II Room Raptor* of rupmpinr 
tn* tenet*, eftamoon JcntrnTl Sdowttu.! Spfnai 
lreeturc, therapy Rcunx r Scion »»■ Spinal 
fame* Otto I flmruor Compound f nct ur * Iber 
®PT Faurx \\ Murrr Armthenr a frrc tm rr. 
Fir*t inrpca! icttk*— Dry dime Nr»nn C Bao»- 
“ Re *^ / treatment 0/ Coflea' fracture modern 
*poct»K aiethod* m fracture therapy Jure* J Hap- 
■ca* Rrrolta tn treatraent of peptic uLrr jmit-cril 
Mroomr of booe treatment of remiral hernM Uotaci 
B tKKCT Met hail rad reault* In treatment ef rent* 
"w™. bn* atuce**. bmodiVctaaM, pulmenary 
tabercukua Gioaaa W r\M* Mtthoda mad rt- 
Mlta in treatment of chrome empy r m a 
SlrtliMrrcal *«vfct-j Dry dune J*anW Sma 

Separabeei of fetDora] epmhyaa. Mtu. II Rcotm 

AnkyV*ed hip* Orro f Ifraarax Treatment of 
intraca pi br fracture* of aeck of [emar deiaooitra. 


Boo of cue* 01 recent fracture* and tmaaltrd fm: 
tare*. Faicxarc J Com* IVMc fracture* Jcatra 
H Snormj. Boo* xralttn* 

Roarer II Gan*, Joe* B WtLuua, Funnct L 
Gooo, Jc«tni P Coax* and aamciatra—9 Gynecn- 
kipcal and obrtetnea! operatwo* 


TfarW«y 

Otto J Hmtoo, Jonr* II St im mx, Wmjia F 
Cottdk Rcmu. T Scllt\ ** Tnau n Prm 
**, and 0 Kijocet* Cook**— p Operatir* booe 
and JontdmJc. U ard rouarli, demoutratioo of free 
lure apparatus, etc. 

5eenod nnjpcal le r - i k e -9 RoantT C Cocxxaxi Tot*! 
thyreadecuicrry foe eDocettire fukire and anttna para¬ 
thyroid tnca Uituua R ilcaancK One haa- 
dred perforated nicer* of the rtomach and dvodewn 
from the Bcwtoo City Iloapital, *tar»ch mratry 
natMG ptetnr* demcaatretioe demcodratwo c / fai- 
knrmx ca*e*—total mnen il of rtcenaeh for ewetr 
with ana» to t no «i* of the jefl*®* to U>* erseph****, 
hoor-fka* deforuuty of tht stomach, choierysipu- 
trot ca ny formni by nature Tnouaa K Ricmxan* 
K*ee->*nt ptlholqnr Jcerr J Iujct Recurrent w- 
taaneeptkoo cauaeo by Intestinal tumor caroaon 
of the Mrmoid Rmti*D L SktTTI Paacrealitt*. 
Maim II Ikrwian End-reaalt* of Uktera! reaa! 
tuheronlow, cnportanca of paatopetalfe* treatment 
of preatatectomoed patient 

Fourth aurjieal aenict—* Dry chnfc Aanna R 

Kncm*i Cinhaa pi imuxmie tetaar*; a*e d 
arudotie bquid coocentrate caiemoci hrreaatiora 
0/ neck catheter to cnmavn bfl* duct odct 
uaemted fradurrv Ena A an ILutnrso Denarentra- 
u» of cues Jcnrrw n Bcaxm Coflcs frectar* 
therapy H A Dcant Acute tramutic abdowie* 

Sixth MTfwal ■ervxe—s Bone and Joint dry dmlc 
Wiluak F CoTTCTOt Goaocrtreal arthwa of the 
k»ee Rraanx F Smim lUDar \*l«u* therapy 
Otto J Ilxxjiun Fractxre* of the cm calas therapy 
dwctrMcsn loatm II SaoartLL Boo* tamon 
Frneaxr \\ ODatx* Pre- **d p c an yeratnf 
\-ny therapy m pnliynant tumara of the bc*e 
TsokuU rtmw i Fender^fractarea. 

EaaxaT M Gaar* Joax B WmiAit*, Ftamtcx L 
Gcjoo, Toaam P Okotu and aanoatr*—9 Ob¬ 
stetrical and tynecokiffcal opertboa* 


Friitj 

A aiaua R. Enarrow, Ra*xtr C. Cocxx wc, ITniJoa R 
hlcuacM, Stiruu P Mauxtt and \ H Ka*a»- 
pi*—g Geaeral WPirry opetitnechmc 
Staff—o Gyoecoloxicaf and oiwtrtncaf oeieratkew 
Stall—» Dry dune J J RatuxandH B CA*nx-Tbe 
rye in a u rrr u c pabeut* Sttputx P Malutt! FraC 
tare* of the jaw \\nin* R llcaaiwrr \*mhj*- 
tioei of artme* and rein* for diaynoais and operatu* 
el anemywa h**tio*i of the fir*t part of n ght 
ciavian artery and auhaerjnent hgabco d uwc maiaM 
artery foe artt r fovcnoci aneury*m ef arterm] 
rent and wibctanaa arfOT Grro J Hran vvr a* 
UlUIAiaR Jlowano* Chreow: wibtaatioo <f strt 
n*i end of da ride Srrraor T Uuocc* Tee 
Baer Ksaoot treataiewt of chronic o^eewiyratK- 
Pbydotberapy Krutt-y DrycW 

Elrctrocbafaos*. Jcwrr* Kxurx, Gm*r U Ik*, 
m* Anarera J Cor*. Waino ^ Rnwano, at“ 
gnorrr II Snrow Demcaatrabon of caaes aao 
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CHILDREN’S HOSPITAL 

Iftnday 

W E Laitd and associates —l Fractures In children. \\ 
F, Ladd Elbow fractures. T H Lanman Fractures 
of the femur P J ilAircory Fracture* of both 
bona of the forearm. 

Tuesday 

F R Ob ee end anodata—g. Orthopedic operations 
W E Ladd— 9 3a Plastic repair of harelip and deft 
palate, demonstration of cases, motion picture demon 
stratlon. 

Teoxaa IL Lasdun —to. Acute oateomyehtis In infancy 
■nd childhood. 

Patik'E J 11AismocT—10-30. The nse of various tvpes of 
im grafts hi children's surgery 
Hemet Hudson Jr.— 11 Acute appendicitis in childhood 
lleckjd I diver t ten him 

Stiff—1. Operative dink, surgery in infants and children 
Stiff—1 Orthopedic clinic A T Ledq Early treatment 
and the prevention of deformities In pdiennyelita 
F R. Ora Shoulder operations J \\ Sever 
SU hiluationof the anile joint, hi Katzet r Tendon 
tnoapknti. A« T Lego Abductor limp 

Wednesday 

F R. Ora and associates—9. Orthopedic chnlc at Pea 
body Flo me. 

Staff—g 30 Operative clinic. 

W E- Ladd—*. Congenital hypertrophic pyloric stenosa 
intnwnrscrption, ata^nocii and treatment. 

Dokaid w M acCollum —1 30 Treatment of onde- 
*cended testa, end results over a 34 year period 
Thou as IL Lamm am— 3 Chronic pulmonary suppuration, 
demonstration of cases. 

Hemxt Hud60m Jr.— 3 15 Empyema in childhood, its 
trea t ment. 

Sa>MET fain—3 30. Surcical patholoty of malignant 
ttnncri In infancy and childhood, followed by deraon- 
stratfon of pathological specimens in department of 
pathology 

Edtajd c. Vogt —3.45. Roentgenological studies of 
QEQjoaJ hone tumors in infancy and childhood 

Thursday 

F R Oaa and asaodaies—9. Orthopedic operations 
" E Ladd— 9 30 Intestinal atresia, diagnosis and treat 
roent, demonstration of cases, Lantern slides. 
lATiBrt J Mahomet — 10 Types 0/ tracbeo-rrsophageal 
differential diagnosis and opera tree treatment 
CGi^ciutal and aamlreS cesophageal stricture, demon 
stratfcm of methods of dilatation 
’ E. L add —1030 Atresia of the bfle ducts, diagnosis and 
treatment, cnoleductns cyst, diagnosis and treatment. 
inovA* H La mu am— 11 Ureteral transplantation for ex 
the bladder demonstration of treated cases 
J. Operative dink, surgery In Infants and children, 
otafl—* Orthopedic dry dimcT A. H. Bsewvter Claw 
k*L F H Mori is Torticollis, mastoid approach. 
H. FitzSimmons tHscuaaion F FL Ob a Semilunar 
cartilage. H FrrxSiuxoKS Os teoduh . R- H 
Moans Clnb feet, 

Friday 

Sufl Tt> Orthopedic dime. S ML Fitchet- Cleidocranial 
rfraoatods. F R. Obol Shelf operations Spnmrtl s 
caonnlty S. M Fitchet- Flexfcn deformity os the 
“at*- A, T Lnw Com plana. J W Sever Ob¬ 
it etrlcxl paiaiyils. 


Staff —q to Operative dime, surgery in infants and 
children 

II L Lvdd— 3 Ulcerative colitis in childhood—diagnosis 
and treatment demonstration of gars, lantern slide 
demonstration. 

Patrick J Mahomet— 3 30 Treatment of fresh burns 

Dqkald W MacColuju— 1.45 Treatment of hjeniAngi- 
oma by endothermy, demonstration of cases. 

W E Laud— 1 Surgical significance of pyuna In Infamy 
and childhood, demonstration of cases, lantern slick 
demonstration 

T H Lammas— 3 30 Malignant bladder tumor* in child 
hood 

CAMBRIDGE C1T\ HOSPITAL 
Tuesday 

H H Girmain D F Mahomet E. J O’Breen E, 
D Eurico and E. Dow key— 9 Dry cbnic H H 
Germ vm Results in surgery of the shoulder nerve 
suture partial rupture of posterior cord of brachial 
plexus fascial graft for recurrent dislocation of sboul 
der arthropLuty of ahoalder arthroplasty for anky 
losis of tempoTOtnatlllaiy articulatioc skin graft for 
extensive bums D F Mahoney End-results In 
fracture of pehns and humerus E. J O'Brien End- 
results in transurethral resection of the prostate mas¬ 
sive diverticulum of the bladder in a cnild iK yean 
old E J 0 Brien X ray films of Injuria to the 
head anti ipme B A Goovtn and Waldo Robdoti 
O rthopedic drnlc end-results In fracture of hip E. 
D Errjco Results in injection treatment of varicose 
veins, moving picture demonstration E. Downey 
I njection treatment of haemorrhoids, methods used 
and demonstration of cases. 

Wednesday 

H II Germain— 9 Surgical operations. Demonstration 
Nimbaum operation for leg ulcer (a cases) tumor of 
the parotid (a cases) 

Staff—9. Dry clink. Maxwell MacDonald Encepha 
lography as an aid to diagnom In cerebral lesions 
F G Mooter and T E Dinam Results of accessory 
sinus operations, demonstration of cases. R. D 
\ouno Cesarean section. F J Lynch To be 
announced. J J Morphy Treatment problems of 
burns in general hospjtaL J W Rockett Oral sot 
eery opera lion 1 Arthur Saicunt and William 
Lamnigan Orthopedic and fracture dmlc. F O 
O Briejj Traumatic spine and head Injuries, demon 
itrxtioo of X-ray films. J W Rockett and F 
McLean Fracturra of lower and upper Jaw M 
Shea Arthroplasty of lower Jaw 

E J O’Brien and L Rockwell— 10 30. General sur 
pica! operations 

E D'Esuco—1 Acute torsion of great omentum ap¬ 
pendicitis aanplkatlng pregnancy 

Thursday 

D F Mahomet— 9. General surgical operations 

J J Murphy— 10 30. General surgical operations prob¬ 
lem of rupture of urethra, fracture of pelvis and frac 
tore of femur 

F O O’Brien— 11 Traumatic spine and head injuries, 
demonstration of X ray fi l m s 

MASSA CHUSE TTS MEMORIAL HOSPITAL 
Daily 

Staff—9 Operative dfnics. 

Staff—a Dry dimes. 



SURGERY GYNECOLOGY AND OBSTETRICS 


5 ^ 


BETH ISRAEL HOSPITAL 

J/#af«y 

Still—i jo Dry dime Joe* Se tM Froph} lactic von 
liqbco a*ain*t embdiim from pJJetuta of the In¬ 
ternal upheocw* 'a*. MiTwru. Buxwaaa The 
prrremen of *c»r owe by the n»e of bnodniebe 
experimental aod duricml cepeneocea, demc*»tr»Uoo 
of cn*e* U um S f (npehtoaral *d- 

beatooa A Ldci» Ifn»M\s»r*. Tt*n«fu*ian* d ann* 
aetne bleedim from peptic nicer Aunt Tetcm ix 
S ocpcal trea t ment of cooVcystitis Jo*mi lltin 
Sabamte pancreatitis Bo*u Rirvyarr Ccmpart- 
*oo of pastaperatn ownpbcaHcn* foOoain* epmal 
and fgjgt l ■jMMtiR-w 

TurU y 

Stiff—<5 SynrpoiMim ac total th> nncUt-tomy for chronic 
heart due*** and anyma pretora Hnu.O( L Bunt 
ctrr Ritjoml* of 1 til thyroidectomy m chrome 
heart disease JcncM Riir* in End-results of tool 
tbyrosdeetoeny in ansnna pector* DlVID Dun 
Cod-reaalts of total tin ra*drct omy tn conjtatn t heart 
failure limit tv L num.iir Indie* Lasts and coo 
tra-indicatioiMforujrpey srtectinucfci»o Cmvilti 
G Ml\m General tatjocal coowdentiow Lb total 
tb\rowkctocay Ditto D Kulo Technical coo 
»»entitw» m total thjrmdectomy D\vn> Dun 
Treatment of poatnperatn complicabooa Doeormy 
Gtm it Parathyroid mautnoeocy followm* total 
«bUt»o cf the th>rod stand Mitt Altsotcl* 
and Vumto \\ nxirrnt 1 tal tbynadretoeny ram 
to* pactore dononstriboo dcracmtntwi of curt 

Camay* G itixru, I) id D Btumnltaocutn—> 
Total thyroidectont} 

tl rrVnarr 

C G« s njj Ciimre nd assodatea—9 Dtj- etmic. 
lympotimn id the female bladder Denwpat ratio* of 
ranoui factor* related to funetxsi in health, prey 
nancy and dprasr the me of orethra*min cy*to- 
ttain in the d*«noa» of bladder dnplacsmeot* and 
otfonmoea tn the multiparous * tcoan, results of roo- 
tm« nirprry m rch case*, treatment of lafectroc* a 
the aboormal bladder 

R Jt*ra llrrn »—9 C amotomy 

Staff Dry dux CIIL Btint Acnta apperdotM 
beyeed tha **e of fifty tt J v*as Hrrrt a Sub tea 
to b« tnDoanctd Aivocd Stu* Effea of daphrsj 
™bc Jp*r*J>«i* ot tha efbaency of caojh Jictj* 
Fm Pmtc^erttr\e<htiaiUoo,KnerpcnmtBtAlttodr 
Lotm hAJO* (I*s bacdlw infect am rrmplM-*l>circ 
laparotomy But j utre BaxO EhfferentaJ da*w» 
of imndice I R JI Xu no* Itxhe»t»p» foe lleoa- 
teeny in mfccrathe edit* Ca_i»ix* G Mima 
Repoaal lhatn MacdcX B uftn la radxal rtsec 
bop foe camneana of tha rectnra tha bat procedure? 

TktrtJ j 

Stall—o Syapoanm m total thyroidectomy for chrome 
heart diaraaa and anjrna pecton* Hnnm L 
Bunroirr Ratwcal* of total thyrowUrtocny a 
chrome heart d^aae Joan-n Rauux End-roulta 
of total thynadectomr in at^ina pectocM David 
D ill*! End-roolU of total thyroxlrotarny tn eoo- 
totne heart faihne HnuiaL Buntrirr Iadl- 
catxaaa and coctra-enhcaboct* for *UTtoy adeeOoo 
cfcaaea. QaiiLra G Mrnx* GeperaJpirjnealcoo- 
dderaboaa m total thyroadeatany Ditto D Bixint 


Tech rural cotnlderabacj m toad tbyroalrctmy 
Du to Dun Tb* treatment cf poatoperatr.c coe»- 
pfjabooa. Dowmrt GtLtiaut Pamtiiynil m*cA- 
amey foflmrtaje total a bit Dot of the thymol fjaad 
hi tax Anicnuix and \i-r»tr> tlroum Total 
thyroad roomy merrin* plctnra detrwatraboo, daa- 
OTJtradOT of caae*. 

Chi*le* 0 Mixrtx, Ditto D Bnuxandawoemtt *—j 
Total thyroadeOemy 

E Guernu C* \»Tam and aa«oaatr»—i Bladder 
■irrrry operatne and dry dmle 


F rW JT 

hf iu. Room ami aMooate*—9 Orthopedic dry rt* 
Method* aad rrmha of mompnlabOT of tobdeltrad 
trontB ahpptnjt epfphyto, fenjoeai neci ebb ftrt, 
dernOTstrabon of applicaboo of pLuter cut, inrtbed 
of dfama« of wptie knee*, poatmor rocmoo itr«»- 
to* tenertapmtri, opera trie reauit*. N>eo^ opeatw, 
end multi m three tun of recurrent dalocitn cf 
the ihouldeT marble bocea, repeated fracture of the 
femnr tractnrr* of tha lop* booci m Pixct 1 dneaae 

comperamop frartua 0/the iplne fa dcihefrt and oH 

tfx romctiOT of halhrt lahtur texponry panlya* 
of the am To y nen e afiectmx the joint. 

dtirtLE* 0 ilrmi and aaaoaala—9 General »urjicil 
opera booa. 

Staff—10 jo Dry clnuc. HiUJur Durrl»n Bloed 
cbaa*« in *urx>cal eoodibona IUal* 
Nucauu x al mgnUrmf acute wrurcal dneaae. H.urr 
Dnon S^mhcine* of po*teper*U • rue m ■»- 
protein mtro*eo AuretD Stiu and 5 R*aii*» 
ilrarJm roxtopentneremlmppcaacc Chum* 
G hlrrm Sorcery of tbebrteintefiine S Gi*au 
and M fAtrcrc Lratn Thyroid chnlc r-menrnfc*- 

E GtUMUi Catmrrt and a»ocute*—» Renal *» 
ftry 

Staff—J Sjrnpoahim op tumor* WlUJUt DimUC* 
Mabfnancw of tha blood forrma* ocyia* 1U**T 
r Ftomui and Loti* M rwomiiA Lary*c«J 

carcinoma, diafnotia and treatmeat, pcrvotatK* w 
caaa Rnrarx B Duroorr Different*! dajnowt 
of breast tnroor* Ch \ai_r* 0 JkliOT* Smj»*l 
treatment of brrart toinora. H.UUT T faniuM 
Rada bop treatment of Ixrait bnaoe* llcmorj 
Schli» Ota Tha d*CDoa>a of raahcnaiicy nr*[ 
•*abc and pleural Ccrkb Hu it F firtrocv* aan 
Loci* Aunt I “obey toward named awoen m re- 
tard to Carcinoma of tho ertenna cervi* 

Sarairm Diaerwab ef carcinotna of tha »Un Ha**' 

F runi*\j» (-LTWTTj of rachurn treatment cf taro- 
noma of alin Sinuu A Rcarv* Roentfra d—** 0 
ih of renal tumoca E Giuanu Ciunn 
jrty ta renal tnmoe* Geokt C Pl Arara Ke*»* 
cf muguj ta renal tumoral t ei ta caUr taaoe* 

DaDy Eihiblt In Medical Reaearth Labcntocx* 

ITimvX D iwxrrrr Blood chanpa In ^Jf^alctahtfc** 

Ilauae L. Bunaaian Totil thrro«Vct™T^ 
chrome heartdueaae JlAiaTA DiaOa feiajunoac 
Uoo teat* m aarjery 5 uetnx A 
atrabop of lntere»tn*r or ancw*l ^ 

mi J ScauatHOT* Sorpcal patholo*ical apeefeana 
a th ca*a hutooa 


BEVERLY HDSFTT AL 


I'iarafry 

Pm Joerracrv aixl Jon* Aduo —10 


Fractcn* dadc 
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PFT ER BENT BRIGHAM HOSPITAL 

Monday 

D\m> Gqeever—* Surgical dim e. 

IL F Nnrro*—3 Thoracoplasty 

S. A. LEVDne—3 30. Circulatory emergencies in wrgicnl 
patients 

Tuesday 

Staff—-a. General surgery operative dink. 

E. C Cctlei- —1. Total thyroidectomy 
C, L. DufCC—3 Symptom* and diagnosis of vascular 
thrombosis 

Joex Houaio— 3 3a Swollen legs. 

Wednesday 

Staff—9. General surgery operatn e clinic. 

Hunt A CHimu»— 1 Medical cimt c 
11 . c Socman— 3 Recent developments in diagnostic 
radiology 

E S Entry T*—3 30 Results of Repeal procedure* 
for relief of peptic ulcer 

Thursday 

Stiff—9. General surgery operative dbde. 

W C Qoikbv— 1 Tn dim tvin* for and result* of total 
cntectomy 

J C. Ecnoa and G P GsAnnriD 1 to Deoenrated 
kidney itodled by mean* of the divined bladder 
1 L S Strock— 1 Method* of fixation of fracture* of the 

Jaw 

S. B WoLBAcn—3-30 Demonstration of surgical pa 
tbology 

Friday 

Staff —q General surgery operative dime 
Daub Chetyer— x. Cidcct of the stomach 
F C. Newton— s to. Cancer of the rectum 
R. Fra—3 Function of the ipleen 

V, P Mumm-3 3a Treatment of pemioous anrmia, 
motion picture demonstration , 

F R. Obe» —345 Treatment of neuromuscular tequei* 
of pernicious nnrmta. 

HARVARD MEDICAL SCHOOL 
Monday 

G. Knreirn Coosto tod Otto Aotakc—j (Bids C) 
Demonstration of the mechanical factors controlling 
the pulmonary circulation c ,__ 

CntxLis L Scuduer and associates—a (Bldg E) Sym¬ 
posium on fracture* 

Tuesday 
Building D—a 

George B Wrttoco. Studies In mammalian reprodcc 
YALYitaxuN Some problems of Inflammation related to 
HEKTY^^ScHWArrt. An experimental study of tynspa 
J UB^.'Th. po»to«Ul powth of th. numnuBto 

HAiJ^UWE-STtouroto Th.fiDutotojulntoeU.to 

cdk m anaphylactic shock. i,««to-encephalk 

LtntiS Koc Some aspects of the h^maio-du-c^ 
harrier . _ 

BuBdmg F — 3 . 

G A. Bcorn tod WOT. Bauk. J»«t totoju 

resulting from trauma ,_ 

Hugh K. V ard Streptococcal infection* 


Cedi. K Drintee The physiology of the lymphatic 
system and its bearing on certain problems in surgery 

II ednetday 

Building C—* 

Huiomt Dim Effect of cerebral anamia on the elec 
tncal response of the cortex 

M I Greoemex The use of hypertonic sucrose sedation 
to reduce cerebrospinal fluid pressure without a sec 
ondary me 

Walter B Cannot* Some relations of the sympathetic 
nervous system to surgery 

Building B—1 

David Chttves Surgical anatomy of the abdomen dem¬ 
onstrations on cadaver 

Bufldlnj E—a 

Frank Ober and associates Orthopedic problems from 
Children s Hospital. A H Barbara Scoliosis J 
Kunjfs Posture and postural scoliosis P Norton 
Posterior transplants H. FraSnoiowJ Congenital 
deformities 

Tkartday 

Chahler L Scudder and associates—1 (Bldg E) Sym¬ 
posium on fractures. 

Friday 

Symposium on Industrial Surgery—1—Building C 

John D Advmb and V. A Rogers. Injuries of the back. 

Henry Marble, F J Cotton and J D Adame Injuries 
of the nervous system 

F J Cotton and J H Burnett Colies fracture. 

Orthopedic CUnle— j —Budding E 

Vt Green Osteomyelitis in Infants and ch ildren 

R H Morris Septic hips with involved beads 

A T Leoc Osteomyelitis of the tanus. 

R To run Multiple myeloma 

A H Barwaroi Perooesd spasm. 

R II MCOR 11 KDee flenoa. 

Dotty 

i\ arren Museum—M Cana van, Curator—* 

Demonstration of Dwight collection of spines Ilhatrating 
deformities, anomalies, diseases Bone tumors, with 
X rays, histories, and microscopic slides, with micro¬ 
scopes available for examination (some of these speci¬ 
mens were used in the illustrations in the monograph 
on “Bone Sarcoma" issued by the American College 
of Surgeons) Models showing Various types of dub 
feet and effects of operation Picture* illustrating 
pathological conditions of bone in Dr Nichols’ mi- 
lection Fractures and dislocations of bones as they 
crated before Industrial plants provided so many safe- 

C rda. Tuberculosis of bones and Joints. Syphilis of 
e*. Dislocation of ends of bones Collection of old 

surgical instruments, obstetrical forceps, turnkeys for 
e xtracti ng teeth urological tools, cupping and Wc hinr 
instruments. 

HARVARD UNIVERSITY 
(Dfflon Field noose Soldier’s ITeld) 

Opposite Harvard Stadium, Albion, Mam. 

M ednesday 

Augustus Tnoaxnm Ja —j. Care and prevention of 
traumatic injuries In athletics demonstration of pro- 
rnodero ''thletioL “d ■PT^ntas used hi 



SURGERY GYls ECOLOGY AND OBSTETRICS 


ST ELIZABETH'S HOSPITAL 
TxoJjj 

loan SxAJrnrt—9 SobtoUl th) roadectomy 
Gbwce Krrwt*—9 Hmerectceny 
Chulu ktanur—0 Supravtemal hysterectomy 
E J OBur«—g Trmaure-fbrxl rejection of pruatnte 
E if Iloootnf*—10 Repoirofpo*tjnci*io<*]berowarth 
pentooeal f racial atm*. by qtifmm « 

Jc*k Srrz_L*ue—1 Radical opmtx* for rtocti of 

toogne 

Tacru'l Hirotrutcv—10 Spenefa*** 

Boq-mct DOLUrs— I Loir tricnmo cervical aertx* 
Etuioec* Loot*— 1 Total thrreadrctomy 
Sufi—1 Dry rhnic Ch >*u 1 kn~ut v* SeneaolipcD- 
t act cm* rupture af tbe ulna Kiwu Snxn u» 

1 nd reaalu of boon ud jotnt problem* Lureiva 
Lorn Poatoperatn total thynudertocny for (■) 
anyin* proton*, (b) onnpuu e heart cb»r*»e I'l vj*ct» 
P UcC«nnr frown rectjow drmoottraUoo and 
dtarvmjoo of pathoiayical specimen* 


Qtoai-r Kxrwvn—9 CnoiecVTtrrtomy 
Rtnaru. ScxLn \m -9 N icofa operation for recurrent* of 
duiocat** of ii>j«kk r 

I-tun bf r Lncra—9 Radical operatic*. cancer of brraJt 
E J O Burs o Nephrectomy for tnbercalooi kidney 
\\ nil am UtDovwj)— 0 Operaico for correct** of 
childbirth injury 

TacnuBnmu-o RecooVructjon of h® jofnt 
M UrCury— o Removal of can itajpe from Vne* icajrt 
tnun H001 km* - 1 ktpuir of recurrent in pni i her 
nta * th faacmJ atnpa 

Maim im ui v*- Sacro-dwc arthrodcui 
Staff— 1 Dry ctaar Uiuna Don* Indoamal act 
pu> Jo** U »o*i»an Dnean of tbe **11 bladder 
radical c*a» either reftuann open ten oe baa* «*r*v 
caDy nnftt, demon*! ra t **i r*f cwt F« ura. J turn* 
Cboircyltitu and b\ec dyafanctioo (a) with hypo- 
ntmtary trad rune, (h) aith bjpothyrtad ayodrome 
Michael ilrlmn I kp graft in reconstruct** of 
loot Joed* Cttrv Doeaae of ^ilern from a mrpcal 
atancteotnt Tmatvi nmouKi Denwmtjatnan cf 
»pn>at case* a th operatna technique lantern alidea 

Tkxrtity 

JoaETH 5 t*>to*— 9 CiastTo-enteroatoray 
B*\ amt U mrnm —9 Nephrectomy 
r*A*a Jaittxem— 9 ia*iunal herniotomy under local 
anaeathesa 

Etraaan Ilnx-ama—9 Gaatro-enternatcany 
Taomi Btoocua— o Reconatrurtion of hm joint 

Karva ur—10 Prulapaed nteras with penneal 
repair and npenauo 

IYiujam Dc*,cn. A*—o Sojaapubtc proatatectomy 
Errtt a*o OTlaro.— o Suprapubic eyataatomy 
ilKKCtt llcGtari— 1 Jajcad repair of double rear 
rent lornmal hem* 

BrreWCT BOLAKD—I Tahal plait 1C foe at entity 
Stall—* Dry dm*: William OTUlumlam Medicine 
from a pre-operative and postoperative ttandpofat 
Bmiriftmtnm I>i»n.a*cc of dn*ac*a cf car 
*vroa of Madder Willlam IIcDoxalo PoJynco- 
a preyaancy Jam Erven Vulval phidutre 
aarplica tin* pernancy antenatal ]aan Stuck* 
Hypocalcemia of ua oa ral crypn, *u£dc ulcer; dooo- 
atrat*» of mtrroert* cknacal tun 


NCTTOV ItOSrrTAL 

TunJjj 

E D Ltcwttn—9 Brew* amputation 
0 II Mounoi—9 Kecoostrm'tuc of e?bo* 

0 K Cocruar—9 Opeeatjoai far fractnred patrCe 
E G. C*-\»raxr—9 Cyatotooy 
F W If v*\ 1*—9 Paatocam aaaatbcmi 
D G NotT o i—9 ij Deanoid cyvtl of tha abdomen 
R I 5 kit* —9 >0 Carcinoma of th* doo-knun 
G C raATKci—9 jo Renal calcaXiJ 
N P BivcUTT—to StranfulaUd beiaia In the »*ed 
D G .Ncttti— 10 H yal e r ec t oni y foe fibcwdi 
G K. Coouaa—10 Tncepa repair of oieerew* frartare 
G II iloaareo*—10 Anile fractrrei 
T R C la *1—10 Cnarean acctkm 
II Watt*** —so is latramceptloo In Infancy 
D G T\ aetre—10 jo IVnaalptnc 
L D Lacreuur—10 aj Paralytic Urui 
R f S*rr»—ii Complete thyn*dedomy for Ufa 
pectorn 

N P BaAcurrr —u Choiecyatectomy 
II G Dcnmn—11 Li*»tKic of laphenom rda for \tn- 
cirte okrr 

Frectnre and orthopedic aen Icea—0 Dry chide Dcrw- 
atritioa of apphcaltoo of planter ntn, B oehlg tech- 
nayae application of \nderaon »rfl le* tract** appa- 
ratua treatment of frect*ro of tha ^*»e iDctodma 
hyperettenalon, framca, jacket*, etc | treatment of 
Qjih-t fractara by Cotton-Lodrr aiethod dmxai*r* 
tlr* of arw type hntneraJ tract** abdoctioo *phot. 
Staff—* bympoanem on obatrtnc* E Oivuvnxx 

nrr Dacuaamo of unnary tract Infect** a wry- 
nancy Grarc* C r*vnra Drarmamn of looe k*b 
neyi in preynaixy F R Clail, M T Eadc*. *n^ 
G E 4 mt Pre- and poatooeratne care of pab£»t» 
Ronrrr 0 \ a*c*—a Vrey* of trauma tic *l*B*- 

r\urcR iiljiorlvl nosprrvL 

T*cW*y 

8tafl—9 Treatment of rasher**t dreeaae. fnchidi** *r 
eery ekclroaar*ety atid radaim nnpLintalicn, epera- 

tne cham _ , _ 

SuJI— 1 Drydkua 0 A Lrt. so Caranoma « cer 
\re Fj-TTCJir* U*Jv Unnary tract eomp heaf*** 
from carcinoma of the cent* L S H cKn 1 * ^ 
lateftbUal racbatioo for oar u no m a of tbe 
If Daxaar* Irradatioo of tha <nary a cancer o< tbe 
bceatt GiotoiO S*tth Diver** of tha enawy 
arum Jcarr IloDoarre Relief of pa* in mahjnath 
diaeaae 

rTa f j* e» h a v 

Stall—o Treatrorat of caalwaant dlaewa 

*ery eiectnmirjcry and radwm nnplantat**. c^er* 
Lira dinar 

Tkxrtity 

Stall-* Dry dm** D F Jrera 

of carcmama af tha rectum L S llrfrrritci. 
toea favueiM carte djacuoai* of cancer of th* c»**j 
pnncadrt'aT treatment R II 
thiTcnU BmiUiaWAa*™ 

rectalpofypa U \* ueRicutawo* Blooddy*aa^ 
after putrectamy and abort-droutinf operano** — 
the meat «al tract 

wy 

Stai—o Treatment of malignant dne*», “W,"; 
troaoryery and radrem ucpiaiUtioo. c^xratne aw 
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NEU ENGLAND DEACONESS HOSPITAL 


Tutsday 

F H Lahey H M Cunx, R. B Cattell, and R. H 
Oyetbolt—9 General surgical operations 
Gilbert Horrax and James Poppex—9. Nenromrgkal 
operation* 

Richard H. Overholt—9 Tboradc Bngpy operations 
G E Ha (mast—9, Orthopedic opera tkma. 
lira B Hick*—9. Urolotogkal operations. 

Lincoln F Shte, Pm up E, Wood budge, and Urban 
Eversole— 9. AoMhola. 

F II. I-Aim—9 (Eaoplajrml divrrtictihim, dry dink. 
GlLBERiHoRRAX—O Malijmant exopVi tha 1 m rn Hry Hrnif- 
StaS—1 Dry di m es H. M Clote Management erf 
obstructive Jaundice, exploration of common duct 
Gilbett Hobrat Brain tumor*, malignant exoph 
thaLmos. Saia M Jordan Gaatnc cancer and ulcer 
pstrojejtmal ulcer F H. Lahey Total gastrectomy 
for cancer- gnatroJejunal colic fhtnla, mrgery of in¬ 
tractable ulcer Ev ere tt Kilter Hemorrhage in 
peptic ulcer Richard B Cattell Embolectomy 
parathyroid tetany 

n tdutsday 

F H Lahet H. II Cujte, R B Catteix and R H 
Oyeeholt—9. General lnrgical operation* 

G i lbe rt Homoc and Jakes Poppem— 9 NennMurgkal 
operations 

Eiaum H. OVERHOLT—9 Tboradc aurgeiy operations 
G ELHacgaet— 9. Orthopedic operation*. 

T am el B Hick* — 9 Urological opera! rrra 
Lincoln F Sise, Philip D Woodbudoe, and Urban 
Evtoqle—< 5. Anesthesia. 

Staff—a. Dry clinic*. G E. Haooa*t- Subdeltoid bur 
wtis treatment of flexion deformities Take* L Pob- 
ror End-result* In trigeminal neuralgia njuial fluid 
pre»u re dynamic*. Frank H. Lahet (Esophageal 
dixerticulum hyperthyToidam. H M- Clute End 
remit* in hyperthyroidism. Lxtais M- Hdrxthal 
T hyrocardkc patients. Everett Kilter Ulcerative 
cobtn RicHAin B Cattell Surgical treatment of 
ulcerative colltl* Richard Oterholt Limited tho¬ 
racoplasty In pulmonary tuberculoali cancer of lung 


Thursday 

E P Joclix H F Root L. S McKimci, and T C 
Piatt —9, Surgical and medical dhbetic aard round*. 
T C. Piatt —10 3a Thigh amputation for diabetic fan- 


L. S. McKrmtcx—10-30. Gritti-Stokes amputation for 
diabetic gangrene. 

Staff—1. Dry dime Surg er y In diabetes mellitus E P 
Joslij* Medical care erf tbe surgical patient L Ric® 
art* Otolaryngoioglcml aspect cT diabetes J n 
Waite Cataract *urgery In diabetes mellitus. Gan 
grace and Infection of the lower extre mitie s H r 
Root- Preventive measures L S McKjttxkk t*c 
ton Influencing the level erf amputation. T C. Peatt 
I ndication* for gufllotine amputation R S. attc* 
Obstetric* In dlabete*. Maee Roam Depr«^ 
fracture of tbe ipine in diabetes, subdeltoid bursitis 
in diabetes mellitus. 


Friday 

F H. I-ahxy II M Clote, R B Cattixl, and R. H- 
Ottxholt— 9 General surgical operations. 

G HE rax Horrax and Jake* Portex— 9 Neurosurgical 

Richard*H°OAT anoLT—9. Tboradc surgery operations 


G E. Haooaet — 9 Orthopedic Operations. 

Takes B Hick*— 9 Urological operations. 

Lincoln F She, Pump D Woodbudoe, and Urban 
Eversoix—9. Anesthesia. 

Staff—a Dry dinks R B Catteix Cancer of the colon 
and rectum Gilbert Horrax Root resection for 
trig rmma l neuralgia cordotomy for pain, Jake* Pop¬ 
ped Spend cord tumor*. Richard Overholt Can¬ 
cer of the breast. Jakes B Hick* Transurethral 
resection of the prostate H. M Cldte Subphrenic 
absce** F II Lakey and Frank N Allan Para 
thyroid tumor* 


NEW ENGLAND HOSPITAL FOR WOMEN 
AND CHILDREN 
Tu today 

Letitta D Ad\ us, Blanche Atwood and Grace Roch 
roRD—9 Surgical opera tioos. 

Staff—a. Dry dinw-a Grace RocnrORD and SIarjorte 
U oodman Dr Alonso Paine s method of delivering 
posterior positions, motion picture and manikin 
demonstration Ilia Galxiaxt Carcinoma fundus In 
a young woman treated for amenorrhera with Antm- 
tnn S Ajrsns Manton Fibrosarcoma of liver in 
child of six. Felicia BahaS Carcinoma of kidney 
with metasta»es In child orf three, Miriau Katzeet 
Familial muscular dystrophy demonstration of cases 
and motion picture*. Blanche Atwood Demon*tra 
tion of an unusual type of fracture of pdvi* with spe 
aal apparatus used. Olga C Leant Unusual path 
ological specimens with case histones. 

Wtdutsday 

Letitta D Adams, Blakche Atwood and Grace Roch- 
TORD —-9 Surgical operations. 

AIarjorie U oodkak. Da Friedkak, R A, Draper Dr 
Gibbon. E A. Polcari and M K. AIatararzo —9 
Obstetrical clink Demonstration of analgesia, ™ 
teralty ward rounds, prenatal dinka, parent-teaching 
climes 

Thursday 

Letttia D Adame, Blanche Atwood and Grace Roch 
tord— 9 Surgical operations. 

Friday 

LrrmA D Adaub, Blakche Atwood and Grace Roch 
tord— 9. Surgical operations. 

ROBERT B BRIGHAM HOSPITAL 
XIonday 

L M Spear— i. Climificatlon of types of arthritis. 

L. T Swaik and J Kdhx*—3. Treatment and orthopedic 
principles involved In arthritis 

Tuaday 

H. K Thokpsok— j Clinical analysts of arthritis with 
reference to diadficatkm and treatment 

P D W ilsok and S. Robert*—3 Discussion of operative 
procedures, demonstration of end result*. 


11 eumauay 

L M Spear 1. ^ dual beat km of types of arthritis 
L.T SwATMandJ Kdhx*— 3. Treatment and orthopedic 
pnnapies involved In arthritis. 


Thursday 

** ^ Tho kpsok— a. Cl inical analysis of arthritis with 
_ reference to dandficatlon and treatment. 

” „ ** Py *«nd S Robert* —3 Discnsaion of opera the 

ProceJures, demomtratjou of end results. 
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SURGERY GYNECOLOGY AND OBSTETRICS 


BOSTON DISPENSARY 


FREE HOSPITAL FOR P.0110, 


TuaJty 

Ttrmoc fhnu- »t»ff—o Dry chnic W Mum 

Ancstheau in operativ o caar* Ch taxi* hi Paocm* 
Precanceiixi* and benarti le**iu at the oral cavity 
Chauxi E Doha* Radium techmqc* m mall* 
M-irj at the throat Leidt A Schaia Tmtant 
of nncrf at torad Gfoige S Srr Alt llahrfnant 
deyewratioei of aebaceoua cy*t* LoiuF Pha<cut 
P recaoceroa* lewona and ctnctrof the cm re, lantern 
«Lde demtwtnuoti \ik* Emwn Early day 
noft* of maliynnnc} of yultro iqioUcjI tract by relief 
method- Hoaui A Cfl ntiLa Papillary tumor* 
of the Lidney pci ta R ■or* C Gaurs hlamye 
ment at cancer ot pern* with particular reference to 
a modibed operation f rad anced caaei lIr»o*» J 
Harm Cancer of tbo pmtatx capsule I*apo*i: 
Olet iJan airment erf malignancy of the lymphatic 
tyatem lit! »r 1 Dn Cancer of bieiat, end 
rtaulu of dunrrmn and peraooal ova Jo* l Rcms- 
»i to Dleemay carcinoma erf bn act aitbout tumor 
Wiiuau hi SNEnirs hlanayiment of cancer of 
Tectum a tb particul it reference to nTMUatvon 
II aotn hi M vn v Relation of pathology depart 
merit to tumor ctmjc 

II erfaearf j 

Stall— Dn dnuc Ous i ■ C Ti\k*av Cluneal 

trachmy of third tear medical tudeot* Fltsca P 
B*t m lac of adbeusa placter P A OmiUS 
Adeoanutou* ebanyet m aberrant thyroid HtLBtrr 
F Du hlanaytmeot of a ancoae vein dime, where 
orer tjo treatment* a wrek are risen hj»«n T 
WitTTNrt \ ancoae ulcera, drmooatratioc of cJ»r» 

and treatment \\ Liras Lcsoucm High lira two 
of ancoae in* U ujah hi Sortoao Injection 
treatment cl ncoale* S Sivum HoaUd Ke- 
•olU of mo I dpi* iniectmrrt of anenac ein* at aame 
*>' Haaaarl Du Reaulti of esxutoo of *Jocyha 
fofbmntt injection treatment 

ri*nrf<T 

■stall—o Dry dune Joht D Anuta ShoeOer-Chnauan 
dneaaa (caotbotnatoinL lx** tumor* Rot E 
hi aim Cbonkau and chnudroaamana B nn >« 
A HiTTira Detection of typhiii* aa aa aid in practice 
trf wrrxry r»AV u hi Tai iuot Syohih* and tha 
drfSerenhal drayman of mryical condi Horn Jotres 
Sutaui Op hth a lm i c arodiei ld lyphila Giacx 
E Rockfoid An nmjaual yynecoloipcal coodrtam 
Locii \ O tiooirt Pam m the ahouldar yirdV 
RoarrrB Bin. Kidney function renal fnnctfac 
teat* Bnjju* E Diro Seme obaervatioca m 
treatment of peptic nicer m out patient chair AuCI 
EtTtkqu rHa.TDoan of aetrvrty of doodenal ulcer 
br \ ray KttBnmS Amaral Untu* hemm 
rirmoi I D i Solitary rail cone porn rebrsed by 
JMfture Demonatrahon of mtrreatmy \-eay piatea 
of peptic ulcer and fafl-hlaiider doea*. 

■WALTH.UI HOSPITAL 

FnJij 

R L DiNcaautnft T W Hantes, D ilmoto, J D 
Bttwxr.J \l Srvu, H Q Guitnrc, R Cotlao, 
and II A VTocC —0 Stnyfcal opera tiocia 

R. L. DtNoMtxnH, T I\ llanrra, D llrxao J D 
BArrrr J St\n H Q Oallctt, R Coiir.% 
and II A Woc*>—i Dry dime* General mrjrry 
ortbopecbci, obatrtnea, patboiogy etc 


r»«rf*y 

F A. PntaTaTrjT, G A Swnt, and S C GitTx*—c 
Operali * and dry dta*r C-arcmotna of cenit oten, 
treatment and rertilU, preventJoc, dupoa of tarly 
ci»n, rclitlcc to ccrvicLta and It! treatment, cottpb- 
ci ticca of radium treatment, rebel of pain earanotm 
of funder* uteri treatment and rceulu, cluaifc*Ixc 
other tumoci of cteraii—Gbftoda, adeoomywn*. 

WfJnodsj 

F V Pnoirro-r 0 \ Sjdtb and Ptui. \oc'<o*—c 
Opera tn e and dry cbmc T umoei of the o\ ary day 
noaa, treatment and remit* Cyatadawma, (rmakaa 
teD tumoe Brenner tmnox teiatoeoa endnmetram*, 
dayncrus and treatmeat tumor* of tube*, round hga 
menu, and \uioa 

rjanrfay 

G \ Smm and Johk Roci. —q Opera trre and dry dmlc. 
Sterility donnam, treatment and remit*, meoor 
rhapd* and metrorrhayia diaynoM, treatment tad 
reauh* endocrine rneaich dya rnrao rr h eca 
Fnrfjy 

T \ Praa xr rtrt E B SactHfe, and S C Gtua—o 
Operative and dry dmlc Prolapae proddenha cwn- 
pleta tear of p e rin e um \ eaco- and rcctcr.ajooa! fmu- 
la Vraunnh ul *. carcinoma vuhra Tncheceo 
raymule tamoe* of breait, value of \-ray treatment 

rONDMLLE STATE CANCER HOSPITAL 

TVorfay—/ 

EaTCTTlt Dvlocd The hlajaachmetti cancer profraia 

IlriiT Jacuc**, Jil Some a*pect* of mal^nant lym- 
nboma 

lot V ILrrca CKarwa tumor* 

Luconoe Pvuom Tteatmcnt of cancer of tha errra by 
K-cay foQcrred by tadwm 

Rooca Ciuii Caier of the oreatite adti metaitttea 

Cataixa KrctJtut Cancer of toe pren 

Cauu.Es Dmt* X ray treatment of ads meed *Etn 
cancer demoottrmtion of caae*. 


Fnd 4 't—J 

GaurnxT Taslo* Radun needle* m cancer of fcitMt. 
Hot stx> Rocrai Chroaic o*t*c ma*trt« 

Rich sin I>ai«i X-ray in the duyooat* of 

»teat mat cancer . 

Edjeuh \\ aiitt Chanje* in tumor Uaoe caaica by 
tuba bon 



INDUSTRIAL SUROERA 

r*e»f*T 

H C JtlAiBLtand n P Toilx (m> B^Aeley Streeth-5 
D Ltwch and B Goovnr (145 State Street) —9 
nWaorfoT 

G U Mc«e (3 St Jama Asenoe)—9 
Tkinlrj 

Wtujui DotAT (iro IIilk Street) —9 
Friiii 

L H SHCdrcu. (*do Tremoot Street)—0 
L\k* and B Goon* (14J State Sireru —9 
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FAULKNER HOSPITAL 
Wednesday 

F J Conroe, F- G BtACKrrr and m odi tti —9- Bo* 1 * 
and Joint dink, operative and dry 

Staff—a Dry dink. E. G Baacrrrr Hip fracture 
F J Corrox Berne turnon fracture* of pdvu 
H C. IUvble Hand auryoy- fracture* of tie fore 
arm. J D Ad AX* Jndmtml lealon* of the knee 
William a Rooei* Compre*»on fracture of spine. 

E A. Coduak Shoulder le*kn» B Gotma Oi 
c*k±* fracture*. B b Corr»o Ankle fracture* 

H K- Sowixa Elbow fracture* Demonstration cf 
Vray plate* and pathological tpedmens 

Thursday 

L. L \ouxo J«_, R C CocmuKE, A- R Kmrroa and 
anodate*—9 Operatise cUxuc 

T R. ToiBtrr and R S TnUV— it Obstetrical dink 

b. W Bjqodc— 11 Pcatoperitive pulmonary compbca 
tloc*. 

Staff—* Sympoihim on p re-operafive Lmmuniiaticm of 
the peritoneal cavity H. L Jotccxox Theoretical 
and crpcrimental evidence of the benefit of amfetln. 
E. L Youxo Jil arid Evxatrrr O'Neil Clmkal evi- 
deoce of immunity from amfetln Infection. R C. 
CocniArr. and Burrox Havtltox Total thyroid ec 
turny for heart disease. F G BtlCH, J* Infection 
treatment of hirmorrhoida. 

COLUS P HUNTINGTON MEMORIAL HOSPITAL 
Monday 

Staff—I I5. Tumor* and disease* of bone*, dry dime 
T C Atm Calcmm metabolism In diseases of the 
bone*. CHAScaKo C Sncxoxi Malkaant tumor* of 
bone. Rjchaid Duma Radiological dlagncai* of 
bone tomon and certain rare form* of skeletal dl*ea*e* 
C. C. FjujOexx The phosphatase content of the 
blood In bone tumor* and lkdetal dbeue*. 

Groaot A. LzuutD and J ^ Mnci—3 30 Carcinoma 
of the cervix 

Friday 

Staff—1 ij Cardnccna of the oral mucoc* membrane, dry 
dime. Chajwuco C- Sqcxoxs Choice of treatment 
m the Indhrsdual case. C. C. Lckd Result* of treat 
meat of cxnrTT of bp. Giaxtley B TayLO* Card- 
noma of the mouth m the female. Richakp Daxast* 
Radatioa treatment of oral carcinoma. Cs aujjx B 
Hoexpa Prophyiaxl* of cancer of the mouth 
Some** SrxjaoH Electrical axrrenta between filling* 
of different metals a* an etiolopcal factor m leuo- 
p l akia and carcinoma of the mouth 

E V. Hra max and Lexoy A St^all— 3 30 Carcinoma 
of the accessory lintoea, tonsil*, and larynx 

STATE PRISON COLONY 

Ary 0 be announced 

Hilbext Oat Practice of med»dne In a modem conec 
tioctal (mtitutioci 

\\'nrim Biococarao. Psychiatric approach to pn*on 
methciDe 

llrxiY R Cjlaio Unuiual incidence of peptic ulcer in 
a priion population. 

Gtoaoit H, Li o« Minor surgical hi Juries In a protected 
population. 

Geo re* Rom* LA IT Dent*] condition* doling p<-non- 
all ty change*. 


CAMBRIDGE HOSPITAL 
Tuetday 

Staff—9 General surgical operation*. 

Staff—9 Dry dime A. B Puirunr Subject to be 
announced. H F D\v E. H. McMahox tod H. P 
Steves* Lipoid degeneration of utem*. Soxnts 
Fiure Subject to be announced. Dvvid Rott 
Subject to be announced. C.T O’Ccdtxo* Oiarran 
rectlon. H L. Sevejc Delft ery of a Hvfng child from 
dead mother E. H. McMahox Pathological mbject 
to be annoonced T H Laxmax P J JlAnoxryawi 
T B Nicnoti Subject to be announced. B 
Sttwaxt B hjttexo*e Subject to be announced. 

Staff—* Dry dime A If CaosaiE and IL A. Cfuxnnr 
lux Horaeahoe kidney H. F Day Effect of pos¬ 
ture on the aolltary gallstone. S. S. Haxtlic Ov 
teorayeliti* Staicley Nowak Subject to be an¬ 
nounced 0 *cv* Raedx* Subject to be announce*!. 
H P Steves* Analysis of case* of bffiary migrry 

NEB ENGLAND BAPTIST HOSPITAL 
Tuesday 

Hauey B Lode*— 9. Operative dink 

Staff—9 Dry di nk *. Hauey B Lode* Portal throm 
bosi*. ulcerati\*e colitH, gill atone*, pancreathh uter 
hie fibroid*. A. A- Hoemoi Ulcerative cniftfi, Rn*. 
twL DlSoimaxwe and Delc* J lliirmL Blood 
tramfurion fn obatetria nmnanement of Iwderlloe 
ob*tetrkal case* awemtheria and analgeila In ob-rtet 
rk* prevention of edampaia 

Tkurtiay 

F H Lahct EL M Clcte, R B Catttll, and R Jf 
Ovxkholt— 9 General *ur ge r y operative dink. 

Gilbekt Hoiiai and Jake* Pormr—9. Neurotarrkal 
opera don*. 

G E Haooaict— 9 Orthopedic aurgery 

Taite* B Hick*— 9. Urolodcal surgery 

Lrscour F Sise, Philip D Bood**idoe, and U*n*k 
E\e**ole— 9 Ancathena. 

BOSTON LYTNG-IN HOSPITAL 

Twaday and Thurtdty 

FamtaJcgC Lavixo and aaaodate*—9. Obatetrkal oper 
atkni demomtration* of premature nunery x'rav 
department re*earcb laboratories, and hospital ward*. 

Fmdexick C. Irvuio and assodatca —1 DiydinJc 

roentgenometry; a ncn la In pregnancy treatment of 
heart dbea*e In pregnancy* treatment of diabete* tn 
pregnancy m anag em ent of neglected cases of crnhalo. 
pdvk disproportkm treatment of placenta praM* 
•eparation of the symphyris pubis, kidney ftmcikn 
tests m pregnancy daasificalion of the album!n ur v- 
and hypertensive condition* In pregnancy 

^ty In pS |£? 
erythrobla*to*U fetali* barbiturate* and other anil 
Ceric drugs fn labor 

SYilMES ARLINGTON HOSPITAL 
Tuesday 

F J Cottow— 9 Bone and Joint turnery 

A L Bam—9 Tumor of the spinal 


arthroded* 

G P Towle— 9. General mrgtry 
S G J owes— 9 V oft m*nn s paralyrd*. 


cord ihoolder 
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E\ VNGELTNE BOOTH MATERNITY HOSPITAL ILALDEN HOSPITAL 

]TeJntW*j TVeinaicy 


A K Puns, n S PrsviL, \\ J If Doxun, II C 
Br*Lrx J ITonck*, D Gotorvai A A Lrrr J J 
Cere* u H Bali* S 0*gocd, and R T Panlm 
Oynecotopeal operation* oisUtncml po¬ 
ll ro. 

SUIT—* A nr-ww by demoartraticn, chart*, picture*, and 
exhibit!, of the ohatetnod rrpenenc* af the Booth 
IIcwp«tal Maternal mortality firton rwpccmUe foe 
the dedmm* rite it Lbe Booth Flnafatal the Mcedm* 
c** - *, lUtatjc*, rniMicwot and rewJt*, cbatetncaJ 
*rt»u imnmi, amhcuia, and anothetia m labor 
rriultifrom Lhe rtandpoun of *afrty r&auKf effect* 
on operative Inodeocr ciamn (ectjon, incidence, 
mdjcatuxu, and mortality t t*-eua of prryaancy 
treataeat, method* and nmh» cner a fourteen year 
period debtmimiT” pd imetry heart d»ea*« ctan- 
pheated by pregnancy fetal mortality aaaJyaa of 

I OUT haulred caara, pathoimj 

>1 ASS ACHl sETTS WOMEN'S HOSPITAL 
7 AariVrt 

ITaii T Hitthi —q Paoh\Urreetamy 

hTXPHjy RrsirnHU.—<j Plan a Lparotoeny 
IliLUor A \\h rr J q Laparotomy 

RiaiaU-O Mvatnai s-q Trin«\rear emoj craarean 
acfUoei 

Ron iT L M M-v—q rhyrotdtctoeny 

Staff— D 17 din* FI LiaLWd Endocrmc 

atenhty end result* Dosun II utntin Problem* 
of U nlity ( n tai l a F T inu Congenital obtu 
rat or diajocation of rybt hip can*r» of cbumatxm of 
bone J Sn»\r ktoviy Patbototpcal rpeccnra 

L AKEVILLE S AN \TORlt 7 iI 
II rfauWrr 

L B Ad ut* —q jo Vnijloan of hi p, operathr T\ ard 
rotind* 

Staff —i I>r\ clime Tubrrruk** of Ijtapfa node*, jrmlo¬ 
an n an t ract, o gaitro mleatiaal tract, peritoneum 


L E Ph-vxtct and NAG ujjaaia—g GywecolotKaJ 
opera two* 

R Seine a*.— 9 Orthopedic dnne 
L W WcQciai—9 \ mo-lac dyaentery and iti cowiptica- 

tiona 

C F Ltxch D J Decaux, I J W itra, wd T W 
Gu-t Sorpeal opmbooj 
Staff— t Dry clmic J S Rnrarr FaU**JnpetI demco- 
matloo I J Wallis Dqaiana of jiund** with 
(krooccitritjori of brer ape om ei a L Sn\ \ Jhactw- 
doo of coronary and faB-Uadder d»e*je m ruddle- 
«fed peepfe aitn riectrncardjofiaph*: tradno C H 
St inn Hyperpitmtarum, demciartratioc oc ca*» 

CHELSEA MCMORLVL HOSPITVL 

Tbmdaj 

Staff—g Diydmic. CsAJXX* P Snutv Septk abor 
taxa Ltxwnxiw II Roctaci Perforated d»- 
odenal nicer Qnmi A IIaili Acute apnerahnUi 
with pentonlth Smnrnt B Ktiin Caaaa* of 
death m praatatftn 
Stall—* Oenml aurpcal operation* 

Staff- » Dry dime Ga*i»« kJoaataca Abdamnal 
trantna Sirnnrx G Josh \olbnano*» coatnc 
t*re AixToamaP Aim* Eptphywal »ep*r»tjaa 
of the radua Jrwre S Hotyacn Iractorr* cf th* 
linff Iharoauoo by I InuriKl J Ccrwi 

LONG ISLAND HOSPITAL 

n cdoodty 

U FI hioral and T H PettmC*-q Fracture dime 
Fractur* of the neck of the femur In dderiy perple 
democatritioo of Soot ter traction apparatu* 

H R. liin—v Neuroaurpeal d**noa» 

J H Ccjrtutaiui and C S 5 » ak— 9 UroiopcaJ epera- 
tiena 

A S >1 vcilrixAW—1 T-ny denwatritioo 
I B AllWOX— 1 Palhoiopcal dttacmM rataai 
CLSutR I San*, and T C Paarr—1 General 

nrfxai opaalton* 


Orthopedic dry chnu: 
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SURGER\ OF THE EAR NOsE AND THROAT 


MONDAY 

H. Path, H, A. Debbystiihe and M H. Ltjite— Harvard 
Medical School, Bidg C—3 PhytiolopvcaJ expenmcnU 
on the bearing of animals with the technique first re 
ported by \\ ever and Bray; report of the pathological 
conditions found in animals with abnormal hearing 
demonstrating technique and apparatus used physio¬ 
logical experiment conducted on animal with the ap¬ 
paratus used, demonstrating (t) auditory response 
obtained from the cochlea itself (a) auditory response 
from the cochlear nerve and its various ganglion cm 
ten in the mldbrain (3) auditorr response as obtained 
from the cortex of the animal In the temporal lobe 
(4) the effect of anrstbetla on these electrical re 
spemses (5) demonstration of masking of tones in 
the cochlea 


TUESDAY 

Staff—Massachusetts Eye and Ear Infirmary—9 Opera 
tiocs and demonstration of cases. 

Warm B Hoover—N ew England Deaconess Hospital— 
b- Osteoma of sinuses, laryngeal and tracheal comph 
calami of thyroid surgery- lingual tonsils and lateral 
bands of pharyngeal lymphoid tesaoe syndrome of 
aiuanla, gloasitia, and dysphasia, 

Joamr V* Rockett and Thomas E. Dinan—C ambridge 
City Hoapltal —q Tonsfllectomlea with gas-oxygen 
an*sthesM presentation of cases of lateral sums 
thrombcaii 

F C Haim and associate*—Carney Hospital—9 
Operation and demonstration of cases. 

BruuMT Halet-Si Elizabeths Hospital—11 Opera 
__ for correction of dislocation of nasal septom 
FC P Mosher—H arvard Medical School, Bldg B—2 
Exhibition of anatomical cases demonstrating the 
instocny of the nose and throat discussion of teaching 
®cthods demonstration on the cadaver of the sub- 
fflanliary approach for deep pus in the neck. P E 
Meltte* and M H Luair Exhibition of specimens 
Illustrating the anatomy of the ear 
Staff—Beth Israel Hospital—a L. M FREEnMAJf Ex 
P^ioices with vocal cord paralysis in thyroidectomy 
Jtcos Fixe Technique for relief of bilateral recur 
rent Derve injury Chart ra Gettes Demonstration 
of technique for e lid ting vestibular reactions by gal 
’'-dun L. M Freiomax Jugular puncture in rnsu- 
tokhtii S Ci.nrE Tuberculous laryngitis and Its 
treatment S Gutnx Treatment of malignant tu- 
g>oi»of the upper respiratory tract, L. JI Karri ’max 
B roocboscopic studies. 

f E-Garlaxd—M issachnsetts Eye and Ear Infirmary 
Hocper room Demonstration of historical instru 
oents. 


WEDNESDA\ 

Staff—Maasacfausetts Eye and Ear Infirmary—p Opera 
tnm and demonstration of cases. 
v\ alter B Hoove*—N ew EngUnd Deactwiesa Hospital— 

F G kj ncrrta and associates—Carney Hospital—9 
_°PS*tiocj and demonstration of cases, 
otafl—Children i Hospital—9 Lyxah Rjchakds Acute 
“t^Sotracheobronchltis. Maurice Evaks Bilat 

oal jugular ligation and Its neurological complications 

Phili* Mtvel Cerebral abscess Grrsrrt MILLS 
Sunultk. Josiah E. Qctxct Radical mastoid opera 


tK n Ch iri cs Allman Unusual foreign bodles. 
Fi mi r (jIlltiph Complications in simple mastoidec 
t Tt\ namlil Clive Cases of sinus thrombostf- 
Harrx J In ua and assoc fates—Boston Dispensary—q 
I*r) clinic 1 / ctx 'Uousov Bronchoscopy In the 
up —hr posit* n as an out patient procedure A. I 
C it' r n Drsiux and Franco Srrax An im 
pr ci d titod of skin testing in allergic disturbances 
ol i -e an 1 throat 

John II r\ —St Lhmbeth’sHospital—11 Radicalsinus 
up* ti 1 und r ne in e block. 

T F ( \ it Massachusetts Eye and Ear Infirmary 
H per r >oni Demonstration of historical instru- 

mm 


THURSDAA 

Staff—Masaa huv-tti Eye and Ear Infirmary—9. Opera 
ti ns and d monstmtion of cases 

\\ alti a B Hoi \ ti.New England Baptist Hoapltal—9 

Operations 

F J Burn* and C H Yluxan—C ambridge Hospital—9. 

a eratise and dry dime Hematogenous Infection of 
t mast j id with extradural abscess in a nine months 
old child pneumococcus type III meningitis with 
labyrinthitis, demonstration of case. 

F G ilivrm snd associates—Carney Hospital—9 Op¬ 
erations and demonstration of cases. 

C Fvivce—F aulkner Hospital—11 Operations and 

demonstration of cases 

Vv ojj\ u T Haley—S t Elisabeth s Hoapltal—11 Radi 
csd operation for maxillary antrum. 

John Burns — St Elizabeth » Hospital — n Radical mas¬ 
toid operation 

T E Gailakd—A lassachosetts Eye and Ear Infirmary 
Hooper room. Demonstration of historical Instru 
ments 

FRIDW 


Staff—Massachusetts Eye and Ear Infirmary—9 Opera 
tlous and demonstration of cases 
\\ alter B Hoove*—New England Deaconess Hospital— 
9 Operations 

F G McfTTLR and associates—Carney Hospital—9 Op¬ 
erations and demonstration of cases 
Staff—Massachusetts Eye and Ear Infirmary—9. Dry 
dime, n P Cahill The present status of brain 
abscess from the standpoint of the otologist P EL 
Meltzer A twelve year summary of cases of lateral 
sinus thrombosis at the Infirmary P Myeel Aten 

r r rex-lew of cases of labyrinthitis at the Infirmary 
C Surra Chest cases requiring broochoacopy 
lantern slide demonstration. A. S MacMillan and 
D C. Suxth The accessory sinuses from the stand 
point of the roentgenologist and the di n ida n . A. S. 
MacMillan Petrositis from the N ray standpoint. 
G H Poiste* Result of the Mosher Toti tear sac 
operation M IL Lu*ie I Its to logical slides showing 
the pathological condition of the internal ear E. w 
Herman Radium and X ray treatment of cancer of 
the larynx. Ha* 1 irP Mosher Notes on cesophagesd 
cases F F Garland Surgery of the lubmaxUlary 
gfand C G Paoe Fungi In tracheal and bronchial 
mucous. GcoaOE L. Tobey J* The Tobey Ayer 
test. 

r E Garlaxd— ilaasachusetts Tye and Ear Infirmary 
Hooper room Demonstration of historical Instru 
menu. 
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D+ji tt W cnmctJ 

ItAJELlA D Kem—V e» LnnUnd Hospital for ffooa 
■ nd fTiildi m Asertin innjka m tacmlkctomlea 
Maboaiet Ncrra Kmxrrr—\rw England Hapltml far 
W omen and QukLren Uaitoidectoiuiei 10 in/ tnU 
ClAlLOl TanKKTX, !><»( U-0 II MacDOWALD Hid EdOA 1 
XI IloJjnn—Newton Ikwpitt) Open bcca and eJero- 
oerrtrmtiac of tin 

L T Jem Nan—lfu td i uKt a Memorial Iloapital Bru»- 
ciomopic open tree eftm: 


C W Ben R, 0 rAtin, and B N W)— Vm lm 
aetu Mtraortal HoapctaJ Openbona 
II L B Aacoci.—MiMichnattti Mcmooal UeaprfUl Oto- 
kateal problem* hi ccKitmloo* duetar* 

\ \\ Ron «od D W Da cry—ifmctmutta Memorial 
HoacrUl bodoorae lacton m deafncaa 
OutraA borwar* - —Newton Ho^atal Tonnl, *hs» aad 
arplam open bon*, reduction of recent fracture* erf tb* 
malar and natal booaa, drtaaaloo erf the Indnheoi 
for rucatoW and thru au . re ry 


SURGERA OF THE EYE 


MON DU 

Staff—Muaadmaett T> and bar Infirmary—t Opera- 
tnoa 

\ C Carrrv— MaauchutetU Eye and Car Infirmary —i 
\ tsoal tietdi in nrumlopncal cam 
T L Tun-)li* h sett* 1 > and Ear Infirmary —l 
ratha>0CKal demnr mjeOl* 

J H Waite and an te—Ne» Enjdand Deaconea* Hoa- 
pital—l The ey in diahetc* 

W It Lava tt - $» CcnunonacaHh \ t —* The 
I 'tonometer 

fULSD w 

H B C R m i and -attUnt- ilamarhrraetU Eye and 
1 ar Ini unanf—-i Opera! « 

\ J Rt-Lin l -iliyj huaetla >e and Earl firmary—g. 

T chmque in phuioeraphum the ftmdui 
J Vs Whh ta- XLuvchiMctta L>e and Ear Infirmary— 
Q Pb-Uic uper boo 

Sls t M LjM William D Rowland and JcMrrtr 
J ‘■naiAU.—MiMartmaetta Memorial IIcrepLUl—g 
Upi atiocs 

J S f aiuiFNaAiir -Maacictraartt* Eya and Ear In 
trrnEuy— o bbt-lamp ophtbabaoacopr 
Ptir* XI Vdam*—S t Huah rih • Uoapitaf—n Opera 
bom 

WXDNESDU 

J H W ajtt and aaanUnt—ilaaaachuetU Eye and Ear 
Infirmary—g Operatic** 

A J Bedell—M amjchnaetta Ey# and Ear Infirma ry—g 
Tetbmqoe erf phertojraphirn tha ftmdui 
F II \ luoirr and aialint—Hiiaa linai I It Eya and 
Ear Infirmary Hera • laboratory—g Operationa and 
drmoaitratjan of caae* 

Staff—Camey Hoapatal—g Operatic** 

Sufi—Boatoo D^nauy—o Tba eya and aypinl* 

Here* Dcmamci—- 5t f.hnnr th Itoapital—r Open- 

tn for cataract 


tun Gurvaono—IIuadmttB Eya and Ear In- 
finnary—» Tnndtia caaea 

T L Tun-XliaaaiJnwctta Eye and Ear Infirmary—1 
Contact (d»*e» 

Staff—ilaaaachuaetu Eya and Ear Infirmary—t ITerfjo* 
pacts re tknwnatraOoo erf epoattw 
J J Rulak Soma W m*. ana Domald If rmo—Boatoo 
City Uoapital —t The eye a erten*derew 
\ C C^STT-y —Loo* Itknd iloapttxl—i Opera tha tad 
dry cfanjc 


mURSDU 

L h Eixu and fatant— H iaaa cfn oett* Eye **d Ear 
Infirmary—g Cteeratioa* 

UPC kiran—^laua dn a O U Eye and Ear Infirmary 
—g External dw»*ea erf the eya 
C N SmwTT and othera— UarmdiweUa Eye and Far 
Infirmary—g Motion p*ct*iti erf operat*™ 
WtUJAM Luuui and Be»ja*i* Suma—Beib I wta 
1 leapttal —io Cataract rrtractkic, cnaurla advance¬ 
ment dcmoctfiabon of caae* T __ 

Hj~sit If Ihoarrta, WnJJui D RowiAW ud Jonr* 
I Seij lAXi—ilaaaacbaaetu MemoraJ Ilo^atal—* 
Dry dust 


FRTDU 

W H Lorn ill and aaa*tant—Mamchmett* Ey e and Ear 
Infirmary—g. OperaUooi 

Da McCAimrT—ilamadraaetU Eya and Ear Inknnary 
Heraa Laboratory—g CdonawterfW 
J J RxnA't—Boatem City Hoapatal-g Operatama 
V G Caetem—M aaaachoaetU Eya and Ear Infirmary—t 
NeuroiOiKal caaea, ocular paraly^* 

T L Tmt-Maaaadm^U ty« and Ear Infirmary^* 

E B^nar^Un<«talta Eye and Ear Infirmary—* 
Tha eya in anmuc patlenU 
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ANATOMICAL AND EXPERIMENTAL OBSERVATIONS ON 
AIR EMBOLISM 1 

W H CHASE, M D UofniAL, Cahada 


AIR emboli 113 a complication of thoracic 
/ \ operations are probably more fre 
V quent than 13 generally recognized In 
fact, Reyer and Kohl believe that many of 
those cases reported as pleural shock are, m 
reality mild cases of cerebral embolism as the 
signs and symptoms m both conditions are 
very similar In spite of this apparent fre 
quency it is unusual to have the opportunity 
of making a careful anatomical study of a 
clear cut, marked instance of air embolism 
followed by sudden death For this reason, 
and because of associated intracranial vascu 
lar lesions the following case is recorded. It 
led to an attempt to obtain a visual con 
cepUon of living events in air embolism 
Consequently measured quantities of room 
air were injected mto the aortic arch in a 
senes of rabbits, while the vascular bed of the 
duodenal mese n tenc loop was observed micro¬ 
scopically tnvtvo 

Tins was accomplished by using the In 
genious apparatus devised by Ricker (10) and 
bis Co-workers, which permits the examina 
tion of tissues bathed in Ringer’s fluid at a 
constant temperature 00 that nearly physio¬ 
logical conditions prevail at the start These 
experiments indicated that air emboli repre 
sent moderate or strong vascular Imtants 


described by Ricker (11) Koch and Nord 
mann (4), A Dietrich (1) and others. The 
similarity of the exudative vascular lesions in 
the histological preparations of these expen 
mental animals, to those of the intracranial 
vessels in the autopsicd case, suggests that a 
similar neurovascular mechanism is con 
cerned These experiments arc recorder] 
therefore in conjunction with this case report 
because they seem to emphasize the j m 
portance of a neurovascular mechanism 
which is concerned in lesions associated with 
diffuse air embolism 

L CLINICAL ANATOMICAL SECTION 

Summary of case record The patient wai a rmlr 
aged >5 year.. For 8 yean following a right LUr 

5SJS hc rv had Q , tta< ** o( Iwoochhb 

About February, i W i, he developed a typical right 
tided pleurisy During the next 6 months he W 
tev ?~ 1 Jf carn ? nce 5,5 nd ^ October a lipbdol | n 
ja^on ihowcd a dltTuic bronchlcctasb throughout 
lobc . wit b Pleural cfTu&Ion A right 
pbrenfcotomy wai done Id February, i 03 , 
month later the lower lobe wai rirtlv 
Fottorring thi. partial lobectomy £ 
gradual convalescence due to a Ijranchorm*^.*' 

with ny Mnrcl1 . loTho K 

rtsaJned him normal vrclmlit lit llnuf 
taJccUom .horrod cten^on of the 
bronchlmul. Uuoonhout middle | 0 bo mV?mS|! C 
dcr of the lower lobo I '"continue,! In hav c 7b?„j 


sent moderate or strong vascular Imtants der ot the lower lobe lie continued to h av( ., 1 
which produce a senes of effects which arc m * put VJ T1 , W . H d ^dcd to do a right mkUi 

all respects similar to those produced by other of thc 

mechanical, chemical or bacterial irritants, as wai inadvertently cu'T 1 TNrrc"wii^J"b Vcln 

Tr«Tk« P»xkJatlcml l»tit«tt, MtCU] CMrOTtr Tntt+*ot Uoal Orrtrl P^rrl w ' 
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Fn i RoentfetKwnma of sluD taken 8 mantes after 
death Not the pale tme lisor network which a t»- 
dieativ of air in nxningrjl \nark, and in rrpcvi <f carotid 


hie mo it hi ge accompanied bj i whittling loaplritorv 
sound It tool *l»ut is secood* before the k ocher 
d*iop could be applied to tbi* bleeder Within * 
minute tbc anjrsthctat reported that the pulie had 
fallen to 4° *nd blood pressure had men to 160 
*)*toltc Within 3 minute* of this hwtnorTbage tbe 
patient »»» declared dead 
\ rsvpictures of the ahull atxl chest were taken at 
once The latter aboard no evidence of air In tbc 
heart or am of tbe Lhoraac vessels Stereoacoptc 
picturea of tbe ahull, howev er showed shadow* re¬ 
sembling air out I mint the antenor portion of tbe 
circle ofW lUlb and extending along the course of tbe 
middle cerebral arteries Toe air in smaller memo* 
teal vessels appeared a* an irregular network of fine 
pale line* which were moit definite over the parietal 
and temporal arras (Fig i) 

At -ntput *f amloprt aW/agi r ktari ptslmtriem 
The bod\ »n of athletic habitna, and moderately 
well Dounabed There was a recent curved gaping 
mdno n from tbe upper vertabral angle of tbe right 
acapnia extending downward and forward to the 
anterior axillary line at tbe level of the aeventh nb 
Segments of tSe fifth and amh riba earh about 8 
cen timet era long had been recently removed 
poaterioriv e\po*ing the pleural cavity which *n 
covered with firm grey tan resembling recently tom 
adhesions and flaw fcfooa 
Tbe lower half of tbe lower right lobe of the lung 
waa firmly adherent to tbe tnemal half of the da 
phragm while tbe upper half of thu lobe had been 
removed leaving a itump from which aevml open 
brooch! projected- Jut below the large lower 
broncho*, was erpcwed the main pulmonary vein m 
which w a* a linear traniverae alit 3 mlH 1 meter* long, 
A prob# waa readily pa**cd through thu dean cut 
opening Into tbe left turide of the heart 



Fig « Photograph of drffote bilateral aafwrschsoid 
h*taorrha*e Thaaectwm removed from nght pane tal cor trr 
■how* grow hwmorrbige entirely CocAiW to owning** 


The heart weighed ooj> 170 grama Tbcright*!^ 
contained a small amount of ervor dot and flmd 
blood, whOc the left wai cofla p*ed and contained * 
wniD amount of bright red Andy frothy fluid blood 
and a few pale red. Irregular aetul-acwd naao« 
roagalum The corooarv arteriea contained abort 
and long columm of air aeparated by fluid blood, and 
there was slight bulging of amaller arterial segments 
In which the air wai located 
The Intracranial content* were examined b rf<yc 
the tboricrc or abdominal caritlea bad been opened 
ao that tbe presen ce of air m these vessels awd sot 
be attributed to a replacement of kwt Wood 
any proxlmafly cut vwseii On remov.il <* 
calvarium and reflection of the dura mater *F*°~ 
care was taken not to cut tbe leptometriojes or bram 
aubalance- AD emisaary veins in the subdural space 
were ligated before bring cnL Lying in the 
arachnoid space over tha frontal and parietal cun 
volutions on both aide* and extending out front tne 
longitudinal fissure were diffuse areas of dara 

Hold hlood (Fig >) The arteri** between t* 

cortkal con vol otto ns in the leptomeninges of boro 
frontal and parietal areas contained long and 
dilated columns of air between which was now 
blood Similar air columns and Hold tiood 
tbc artence 0/ tbe drde of WffQs sod 
ly throughout the anterior and middle crecwru 
branches No ab could be seen Ln the very engorgee 
meningeal veins or venous sinuses 



CHASE ANATOMICAL EXPERIMENTAL OBSERVATIONS ON AIR EMBOLISM 571 



The brain wii suspended in to per cent formalin 
for 5 day* and then acctioned transversely in thick 
neasca of 1 s to j centimeter* These ■ectlons showed 
a few small petechial perivascular blood} foa in the 
cortical pay matter of both frontal and parietal 
convolution* and the vessel* were everywhere very 
engorged with blood 

lftcroicoptc indiHis In general, the histological 
examination of various organ* confirmed the gros* 
finding* and will not be described in detail The 
vascular changes In many histological sections from 
various parts of the brain and meninges were ex 
amined in the ordinary brematorylin eosin prepara 
tions and also In large froxen sections of nearly half 
the cerebral hemisphere (Chnsteller method) These 
large sections were stained bv the \ an Gieson 
technique m order to avoid the shrinkage associated 
with dehydration. The following noteworth} vascu 
lar changes eere recorded (a) Large and small 
meningeal veins wer e mirkedly dilated and filled 
with well preserved red blood celli and very few 
leucocy tes (b) The red blood cells also lay In the 
subarachnoid space and in many places extended 
around engorged penetrating small vessels In the 
cerebral cortex (Fig 3) (c) Many small cortical 

arteries and capillaries contained serum snd red 
cells while others were co 11spsed. ell preserved red 

cells complete!} surrounded some compressed small 
ve ins, and where these perivascular red cells were 
most extensive the central vessel bad partly dis¬ 
integrated (Fig 4) In none of the brain sections 
examined did the perivascular red cells surround 
arteries 



Ft* 4 Right frontal cerebral cortex Serum fills and 
surroond* a vein in upper field and red crib surround a 
ran in knrer field. Between these Is a large oval space 
surrounded and partly filled by red cells Fragments of a 
vessel wall are abo in this space X40. 

Anatomical summary Intracranial and coronary 
arterial air embolism fallowing incision into the 
right pulmonary vein daring middle lobectomy 
Subarachnoid bilateral hremoirhage both frontal 
and parietal Petechial perivascular cerebral venous 
hsemorrbage with marked passive hyperatmia. Exuda 
live productive pleurisy of the right side. Hyper 
trophic bronchiectasis of the right middle lobe and 
of the upper half of the lower lobe with an old 
partial lobectomy and persistent bronchocutaneous 
fistula; 

n experhiental section 

A. Technique In order to obtain more 
definite knowledge of the vascular mechanism 
of air embolism a technique was adopted 
which permitted a magnification up to 350 
diameters of the rabbit’s mesentery while wr 
was being injected into the systemic arterial 
system This modification of the Richer 
apparatus by LoefOer and Nordmann was 
particularly applicable in these experiments 
for at least two reasons (r) the microscopic 
vascular changes could be followed through 
out the air injections in vtvo, (2) with practice 
the operator could perfect a technique that 
permitted him to start with a vascular 
mesenteric bed that was almost n physio¬ 
logical preparation 
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Air was injected into some part of the 
aortic arch through a long gloss cannula 
which was inserted into an opening In the 
lower end of the right carotid artery just over 
the sternum Particular care was taken to 
dissect off the vagus nerve and its depresaor 
libers from the carotid sheath without undue 
trauma The best results were obtained when 
the cannula was inserted into the descending 
part of the aortic arch Apparently because of 
the greater fixation of the da vide and 
sternum in larger rabbits, this favorable pou 
tton was obtainable only when the animal 
weighed not more than 1500 grams. To in¬ 
sure this position it was necessary to insert 
the cannula backward and to the left without 
undue manipulation 

In order to prevent air reaching the mtra 
cranial vessels and causing very rapid death 
It was also necessary to ligate the left common 
carotid artery having first dissected it away 
from the vagus nerve and its depressor fiberi 
When the cannula could be inserted into the 
descending aorta, however it was found un 
necessary to ligate the left carotid because It 
was dosed mec h a n ical l y by the position of the 
cannula 

A aeries of n rabbits were slowly injected. 


at irregular intervals, with measured quanti¬ 
ties of room air which entered some portion 
of the aortic arch while microscopic vascular 
change* in the duodenal mesenteric loop were 
carefully recorded At death the duodenal 
loop and its attached mesentery were at once 
removed and fixed for 2 hours in Bouln s fluid 
It was then transferred to 10 per cent neutral 
formalin for at least 6 hours The larger ves¬ 
sels were then carefully cut away and the 
mesenteric fragments stained in acetocarmin 
for 8 to 10 minutes. (The aceto-cannin is 
prepared by saturating a boiling 45 per cent 
solution of acetic and with carmm and filter 
ing when cooL) The tissue was then mounted 
moist m Farrant s or Apathy a fluid. In thu 
way It was possible to study m farther detail 
the histological sections of the same mesentenc 
areas that had already been examined in me 
There were found to be two advantages to this 
hxatkm and staining technique (1) It In¬ 
volved a minimum of shrinkage because the 
tissue was not dehydrated (a) The picric acid 
accentuated cell outlines, while the aceto¬ 
carmin stained nudear struct ores and red 
blood cells with a very fine definition. 

B Ob smalt ans Our observations may be 
conveniently grouped into (a) those which 
were common to all the aeries, and (b) those 
which applied only to a few or to Individual 
experiments. Three important features most 
be described in further detail 

1 Dlslnbuhen and fait of air emboli In no 
instance did the room air reach farther than 
the mesenteric arterioles Capillaries and 
venules were persistently free of air It tended 
to remain in long columns in the muscular 
arteries and was only slowly carried into the 
smaller arteries and arterioles This *kjw 
movement was probably partly due to the 
peripheral arterial pressure as suggested by 
the closely conglutlnated mass of red cells 
b ehin d the column of air (Fig 5) It was also 
partly due to surface tension resistance a* 
suggested by the bulging of the vessel ash ** 
the site of the ale column (Figs. 5 and 10) As 
these air emboli were slowly earned tersaru 
the arteriole*, they were broken with difficulty 
into smaller lengths usually at arterial branch 
Inga *0 that they often appeared to block or 
straddle brandling arteries. 
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Fjg 6 Punctate hjemorrhage In capillary of rahtnt a 
meamtery Note the red cell* eitravaaated from the moat 
enc^ryed part of a terminal dhtrict X55 

Contrary to the observations of Hewson we 
could neither establish any definite coagula 
tive action of the air on the blood nor was 
there any special relation of air emboli to the 
agglutination of red cells In man y micro¬ 
scopic fields transient stasis lasted as long as 
half an hour on either side of an air embolus 
with conglutination of blood cells while in 
other fields this conglutination was followed 
by rapid and extensive agglutination The 
very early separation of blood cells from fluid 
constituents in the artenes was notable how 
ever, m every experiment When agglutina 
tion occurred (following permanent stasis) the 
air was, of course, blocked in the artenes, but 
when conglutination occurred (during pre 
stasis or transient stasis) the air often slowly 
disappeared on reaching the artenole This 
disappearance always occurred at a fixed point 
at the penpheral end of the air column and 
could only be explained as a diffusion of the 
air into the Ringer’s fluid When the column 
had completely gone there occurred an 1m 
mediate rapid increase m blood movement 
through the artenole and its penpheral 
terminal district 

3 Changes in caliber of vessels and in blood 
movements Following the air injection musen 


tig 7 Same punctate hrmorrtuge thown in Figure 6 
Note the intact \ o*el wall, engorged capillary, and cnDapae 
beyond the »ite of ertravaaated red blood cdh XaiJ 

lar artenes at once showed many long or short 
eonstneted segments of van able degree some 
were completely dosed while others were only 
slightly narrowed These constrictions dis¬ 
appeared in 2 to 3 minutes. They sometimes 
remained at their ongmal site, but more often 
progressed m slow irregular penstaltic waves 
toward the smaller artenes, never however 
reaching into the artenole* It was a notable 
fact that these transient constrictions were 
much more marked, and m some instances 
only occurred at all after the first injection of 
air The smaller caliber of the muscular 
artenes was assodated with a marked decrease 
m the speed of blood through them The 
vasoconstnction extended also mto the term 
mal segments so that in many areas the 
capillary bed was completdy dosed while in 
other areas capillary loops opened only for 
short intervals to permit the relaUvdy slow 
passage along their course of separated masses 
of blood cells and fluid Dilatation of the 
muscular artenes at the end of 2 to 3 minutes 
was associated with a gradual increase m the 
speed of the blood stream The constriction 
of terminal segments was apparently inde 
pendent of that of the muscular artenes be 
cause it was irregularly distributed and of 



S78 


SURGERY GYNECOLOGY AND OBSTETRICS 


ASPIRATION BIOPSY 

HA\ES E MARTIN UP FA C S, jure EDWARD B ELLIS \om 
UmralOnxil 


I N 1930 we reported (5) 6s raws of malig 
nant turnon in which we had obtained 
materia] for histological diagnosis by as¬ 
piration of the tumors with an ordinary 18 
gauge needle and record syringe Since that 
time the method has been gen cm 11} employed 
b> the clinical staff of Memorial Hospital 
wherever indicated and on January x 1934 
positive diagnoses had been made by this 
method in over 1400 instances (Table I) 

> Ferguson Sharp and Coley and Sharp have 
[reported on the aspiration of certain clinical 
I varieties of tumors Stewart hosTccentl} re 
.ported 111* pathological interpretation of as¬ 
piration biopsies d nr at our hospital Klin 
ger and Burch have described a modification 
of the method bv which the utenne cavity is 
aspirated with a blunt tipped copper tube 
attached to a svnnge For»tet,_b *® .appli ed 
I the meth™ in <U£>cai.d br ain tumor s aipfpit 
[ ing through ft small drill hole in the skuIL 
Judging from the general acceptance of the 
method in all cluneal departments of our in 
stttution we fed that it has been proved to 
be a sati reliable and time-saving procedure 
m tumor diagnosis and that it has been the 
onl} justiUable means of obtaining material 
for histological examination in the great mi 
jority ot cases in which it has been employed. 

Tbc indications tor aspiration biopsy are 
tumors which he below the surface of normal 
tissue where tissue cannot be obtained other 
wise, except b\ a surgical inaslon through 
normal tissue In gron ths which are ulcerated 
on the surface larger and more satisfactory 
biopsies can be obtained b} the usual methods 
We believe that histological diagnosis is 
highly desirable in all and absolutdy essential 
in the majority of suspected neoplasms, in 
order that the proper therapeutic measures 
may be outlined Bioprv by surgical inchdon 
through normal tissue may be followed by 
serious complications In the more malignant 
growths Ewing has long been on active op¬ 
ponent of surgical biopsy made through nor 


mil tissue® espedall} in suspected turnon of 
the breast and long bones His objections 
to surgical biopsy m such cases are that such 
a procedure modifies the clinical setting 
breaks down the natural local barriers to the 
spread of the disease and fa von early metas- 
tases and fungabon of the growth through the 
surgical wound. These views are quite gen¬ 
erally accepted In regard to deeply situated 
tumor® We believe however that there is 
little risk In carefully removing a small tnepsy 
from an exposed ulcerated surface or In en¬ 
tirely excising a movable superficial, isolated 
node. 

Aspiration bfopsj has, we believe few if any ' 
of the objection® of surgical biopsy in tumors 
below the surface of normal tissue. The risk 
of dissemination of metastases through the 
tiny break in the capsule such as will be 
caused by an 18 gauge needle. Is com pars 
lively slight. We have not observed any «- 
teration in the d ini cal setting in any of the 
cases herein reported The procedure fa ac 
cepted casual!} by the patient as part of the 
routine examination It can be done in a few 
minutes with little discomfort If novocain 11 
Judiaously distributed along the mom sensi¬ 
tive portions of the proposed needle puncture 
No hospitalization is required and the pro¬ 
cedure can be done in any clinic or office 
without any special preparation or apparatia 
except an ordinary 18 gauge needle and record 
syringe 

One of its greatest advantages fa in raving 
time in arriving at a definite diagnosis, so 
that the nature and order of the therapeutic 
measures may be Immediately planned and 
discussed with the patient and family Lne 
aspiration Itself Including the assembling* 
the apparatus and preparation of the patlen 
takes only about 15 minute®, and the*me*r 
can be stained and examined microaccgacany 
in about 10 minute* more The 
advantages of such an easy’ rapid proctaure 
os compared to the laborious preparaboc* 



MARTIN AND ELLIS ASPIRATION BIOPSY 


579 


delay following a surgical biopsy requires no 
further comment 

TECHNIQUE 

We have not found it necessary to alter our 
technique from that published m the original 
report. The special instruments required are 
an ordinary 18 gauge needle 5 to 10 centimeters 
in length (which should be new or recently 
sharpened), and a 20 cubic centimeter record 
syringe. Needles of about 15 to 20 centimeters 
In length are sometimes required for aspira 
tion at greater than average depths as for 
instance in the lung or prostate Glass slides 
.are necessary' for smearing the specimen, and 
la specimen bottle with 10 per cent formalin 
|if a portion of the tissue is to be treated as a 
regular biops> 

The skin at the site of the intended puncture 
is painted with iodine and a small area of 
skin infiltrated with 1 per cent novocain In 
particularly sensitive regions some of the local 
anaesthetic is injected continuously along the 
line of the intended puncture down to the 
tumor With a bistouiy pointed scalpel (No 
11 Bard Parker blade) a stab wound is made 
through the skin with the instrument held 
at right angles to the skin surface This 
puncture of the skin facilitates Insertion of 
the needle and prevents contamination of the 
aspirated material by surface epithelium An 
r8 gauge needle attached to a tightly fitting 
record syringe (with the piston dosed) is then 
inserted and advanced slowly through the su 
perfiaal tissues until the point is felt to enter 
the suspected neoplastic mass (Fig 1) Guided 
by palpation with the disengaged hand it is 
striking how rcadil) a difference in consistence 
of the tissues can be felt as the point of the 
needle enters a mass of neoplasm When the 
point of the needle is felt to enter the tumor 
the piston of the syringe is parti) withdrawn 
so as to produce a vacuum (Fig 2) and the 
needle is then advanced 1 to 3 centimeters 
further depending on the anatom) and sue 
of the tumor (Fig 3) Maintaining the vac 
uum the needle is then withdrawn to the 
same distance advanced again and with 
drawn thus maintaining the vacuum con 
stantU and keeping the point of the needle 
within the tumor Tissue from the tumor 


TABLE I—POSITIVE DIAGNOSES OP CANCER 
MADE BY ASPIRATION BIOPSY AT MEMORIAL 
HOSPITAL 

C**« 

Cervical node* or turnon, indoding the parotid and 


rabnuxilUry tali vary glandi 66 j 

Breast 380 

Bone* 140 

Prostate 55 

Lon* 41 

Upper and lower jaw* 17 

Thyroid 17 

Tone! 

Yntrum 1 j 

Bate of tongue n 

Maceilaneoua (axillary and In guinal node*, Ultra-oral 
tumor*, ortnt, varicra »oft part tumor*, etc ) 141 

Total 1405 y 


mass enters the needle and is held within it 
both b> a punch action of the advancing 
needle and by suction of the vacuum Care 
must be taken that the vacuum is maintained 
while the needle is manipulated within the tumor 
Aspiration by suction alone, with the needle at 
rest is not sufficient to draw tissue into the 
needle m most cases and is the most common 
cause of failure to secure tissue 

Before the needle is completely withdrawn 
from the tissues the piston must be slowly re 
leased the synnge detached and the needle 
withdrawn separately (Figs 4 and 5), other 
wise an) remaining vacuum may cause the 
aspirated material to be suddenly drawn into 
and splashed over the intenor of the synnge, 
mating its collection more difficult If the 
tumor is fairly firm in consistence, blood or 
tissue usuall) do not appear m the synnge 
but the needle will be found to contain ma 
tenal In soft and vascular tumors a small 
quantity’ of blood mixed with fragments of 
tissue may enter the synnge while the needle 
is being advanced and withdrawn, or a solid 
eyiindneal mass of tissue may appear 
After complete withdrawal of the apparatus 
the synnge is parti all) filled with air again 
attached and the contents of the needle 
slowl) and carefull) expelled on to a gla„ 
slide (Fig 6) If there is much resistance to 
expelling the plug of tissue from the needle 
b) the air filled synnge it is safer first to 
push part of the tissue out of the needle with 
the wire obturator otherwise with great pres¬ 
sure the plug ma) sudden!) pop out and be 




lost If only a smear of the specimen is desired 
an) excess of fluid or blood Is ca refull) blotted 
off with gause and a second slide placed over 
the first, and with frrw prestnre ertuhed very 
t h in and drawn once aero* lengthwise (Fig 
7) Tumor tissue having little intercellular 
supporting aubstonu will usually smear out 
in a thin him which is quite characteristic. 
If the needle is found empty and there is an> 
blood or other material m the syringe a care¬ 
ful search should be made of this material 
rolling the svringr between the eyes and a 
source of Light Anj fragment of tissue may 
be men fished out on to the glass slide and 
smeared If the material within the syringe 
seems to be composed of blood this may be 
poured into a centrifuge tube and allowed to 



Flf J Th* Dcojle, wtneb ■Jppa^rdly ccctura * pk* rf 
tlanc from Lh* tmaor fci tt»en wubd»*» »rparm{tJ7 fflsn 
the tkna 


clot The dot is Later removed and sectioned 
Hir e any large biopay and will be found to 
contain all tissue fragments firmly bound to¬ 
gether 

Preparation of the specimen The material 
maybe prepared for examination by two meth¬ 
ods one the immediate fixation and staining 
of the smeared slide and the second the col 
lectcd fragments, other alone or embedded 
in a blood dot arc fixed and traded as an> 
small biopsy Patton routinely expresses the 
plug of tissue from the needle into a centrifuge 
tube containing 1 to 2 cubic centimeter* 0/ 
blood freihl) drawn from a vein 

In our earlier observations, wc attempted 


to secure fixed paraffin preparations for coo 
firmation of the stained smear In all cases. 
After further experience of our pathological 
staff in interpreting the smears, we have 
omitted the more tedious and time consuming 
paraffin sections, except in certain cases m 
which such preparations would be of particn 
1 st value or interest In diagnosis Since one 
of the chief values of the method is the Ini 

mediate reading the stained smear will prob¬ 
ably be found more generally practicable 
The immediate method The fresh tissue 
fragment on the glass slide is smeared by finn 
flat pressure by another glass slide drawn ona 
across (Fig 7) The smeared slide is fixed by 
heating gently over a gas flame unt ^ WUT “ 
and dry and is then prepared according to 
the following technique 

1 Alcohol (95 per cent)—one minute 



MARTIN AND ELLIS ASPIRATION BIOPSY 581 



2 Water—one minute 

3 Haematoxybn—one minute 

4. Water—one minute 

5 Check by microscopic examination of 
the cellular stum, and if sufficient proceed, 
or if insufficient return to haanatoxylm for 
deeper staining 

6 Eosrn—one minute—check stain micro¬ 
scopically 

7 Alcohol (95 per cent)—one half minute 

8 Carbol xylol—one half minute 

9 Xylol—one half minute 

10 Mount with Canada balsam and cover 
glass 

The longer method The remainder of the 
specimen consisting of the collected tissue 
fragments or the blood clot containing them 
Is treated as any small biopsy, being earned 
through the stages of alcohol fixation and em 
bedding in paraffin great care being taken to 
collect and mass every minute particle of tis¬ 
sue since a positive diagnosis may be ob¬ 
tained from the smallest fragment Absolutely 
fresh 52 to 56 degrees C paraffin should be 
used for embedding and all particles massed 




Fm 4 Muntinnng the vacumn the needle t* then 
withdrawn to the point Thu mimpulitloo may be 

repeated once or twke, with a lhght change in the direction 
of the needle The riorum in the i range fi gradmfly re- 
Leued iixl the «yimge ii detached from the needle before 
withdrawal 

together on the block and cooled immediately 
on ice Every section cut from the block 
should be examined for fear that in dealing 
with such small particles one might lose the 
opportunity of making a positive diagnosis 
We usually cut 6 to 8 sections and place them 
on a single slide These are carefully examined 
and further sections cut, if the first are nega 
tive and more material remains on the block 
In case a reading is desired earlier than by 
our routine laboratory technique we use the 
following method of preparation which re 
quires about 3 hours 
The quick par affin method 
1 Tormahn 10 per cent—ten minutes 



Fig 7 A portico of the ti**ae fragment a uneired by 
firm, flit prawn re with mother »Ude, drawn once ictom, 
lot inuntdlite stxining A portion of the plug m*y be 
piiced In ilcobol for firation ind *ectioa by the uju *1 
method. 
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2 Alcohol 95 per cent—two change*, ten 
minutes each 

3 \yiol—two changes one-half hour each. 

4 Paraffin 56 degrees C —two changes, 
one half hour each (First three steps in in 
cubator 37 degrees C ) 

5 Cut and stain 

PATHOLOGICAL DtTCBPBJETATION 

The Interpretation of smears of material ob¬ 
tained by aspiration requires, first of ill 1 
sympathetic attitude of the pathologist, and 


refusal on his part, to consider the procedure 
natural 1> means that 00 progress can be maoe 
in this rather difficult fidd of diagnoses 
Stewart has discussed in detail the pathologi¬ 
cal interpretation of aspiration biopsies The 
pathologist maj readily obtain experience in 
this fidd bv smearing fresh fragments of tu¬ 
mors from the operative or autopsj specimen* 
m his laboratory 

One might ask what information may be 
obtained from a smear of aspirated mated aL 
One hopes at least to determine whether or 
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not a malignant tumor is present and whether 
it is of epithelial or of connective tissue origin 
In some instances that is all one learns from 
the smear alone If a plug of aspirated tissue 
is fixed cut and stained by the usual methods 
the preparation differs from ordinary sections 
only in that it is small 

In our laboratory no diagnoses arc rendered 
from aspirated material without reasonably 
full clinical data since an accurate knowledge 
of the exact source of the material is of major 


importance Knowing the source, knowing 
what tumors are apt to occur in the region 
and being fully cognizant of the histologic*] 
criteria for diagnosis of such tumors from or 
dinary' sections, one may form from tht 
various minutiae of the smear a sort of com 
posite picture which permits a visualization 
of the probable histology of the process and 
hence a diagnosis of the type of tumor Dtf 
ficult at first, this becomes easier with e* 
penence Except that the cell arrangement* 
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ait lost, the diagnostic criteria art the same 
as in section* prepared In the u*ual manner 
If the aspirated material I* partly hqutfied 
or necrotic, histological diagnosis may be 
more difficult than with viable tiwuc and 
require* Interpretation dcri\ed from a con 
aide ration of the region involved the treat 
meet administered if any and a knowledge 
of the change* likely to have occurred under 
the drcumitance* The following illustration* 
may be offered a* to the possible interprets 
tlons If a smear from an aspirated cervical 
node contain* caseous necrotic material rare 
large acidophilic flattened cells and numeron* 
gian t ceils, the flat aadophlhc cell* suggest 
sloughing squamou* carcinoma the cateation 
and giant ceils suggest tuberde The com 
binatron Indicate* a broken-down cyatlc cer 
vical node metastasis ol epidermoki card 
noma probabh irradiated with necrosis and 
a foreign bod\ giant lcU reaction to necrotic 
squamous pearls in another caae if the 
am ear from an aspirated cervical node or mass 
in the region ol the carotid bulb present* 
sloughing squamous epithelium and large 
sheets ol 1 -mpboid tissue the diagnosis he* 
between metaitatic carcinoma and branchlo- 
grmc c\*t Either will yield sloughing aqua 
miu* epithehum 

Let u» assume that no primary tumor can be 
found in the oral cavity or upper respiratory 
tract When a metastatic node 1 * sufficiently 
large to yield douihmi iquamous cell* that 
is, when cystic degeneration has occurred it 
will be found that the lymphoid dement* of 
the node are completely replaced by the tu 
mor Hence, if we find hurt numbers of 
lymphocyte* m the smear the indicated diag 
nods it bmnchfogenfc cyst, since much lymph 
old ti«ue is often present In the wall* of such 
cyiti With this much information at hand 
surgical exploration becomes justified 

The finer histological classification* and 
grading of tumor* cannot be made from ajplra 
tlons. For Instance, one cannot hope to das- 
tify the various anatomical tub-varieties of 
mammary' cancer A* a rule the probable be 
havior of a lerioc to radiation cannot be pre 
dieted although at time* this has been pos¬ 
sible. It is possible to carry the discussion of 
diagnostic criteria through much of the realm 


of regional diagnosis of tumor* by aspiration, 
but this would lead us into much descriptive 
pathological detail which is foreign to the 
purpose of this paper and which ha* already 
been published by Stewart. 

CLINICAL APPLICATION 

A* previously stated, the procedure 1* in 
charted in any case of suspected malignant 
tumor in which the lesion lies below the sur¬ 
face of normal tissue Its particular ad van 
tages in various anatomical localities merits a 
more detailed discussion 

Cervical adcnop^iIkies or tumors In our dime 
at Memorial Hospital we receive a large num¬ 
ber of cases referred because of enlarged neck 
nodes or cervical tumor*. In most of these 
cases a thorough search of the upper alimen¬ 
tary and respiratory tract* immediately dis¬ 
closes the primary lesion In others, no 
primary lesion Is found at thi* first examina 
tlon and the question of differential diagnosis 
rests among the following possibilities, as 
shown by our experience 

1 Metastasis from an undiscovered pn 
mary lesion of the upper alimentary and re¬ 
spiratory tracts. 

* Metastasis from a visceral primary such 
as stomach kidney lung etc. ^ 

j Inflammatory hyperplasia of lymph 

nodes. —* 

4. Malignant lymphoma—Hodgkin * dis¬ 
ease, lymphosarcoma. 

5 Adenopathy of the leukjcmfaa 

6 Tuberculosis. 

7 Syphilis 

8 Actinomycosis 

9 Primary' cervical tumor—bnmchiogenlc 
carcinoma, carcinoma of the thyroid, neuro¬ 
genic sarcoma, llposaxcoma carcinoma of the 
submarillary salivary gland^etc. 

jo. B ran duogemc cyst. 

One should consider the laborious, expensive 
and time-consuming procedures such as the 
Wasaermann test, roentgenograms of the chest 
and gastro-intestinal tract, and blood counts 
necessary' to rule out many of these powbfl 

ities only to be forced eventually to depend on 

surgical biopsy Immediate dlignosi* 1 * « 
tremely urgent In the case of a lethal tH*ease 
t-ich as cancer 
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We make it a routine procedure to aspirate 
all cervical adenopathies of unknown nature 
The patient waits until the smear is stained 
and examined microscopically If a report of 
‘ epidermoid carcinoma” is returned the prob¬ 
abilities are that an undiscovered primary 
lesioD exists somewhere in the upper alimen 
tary or respiratory tracts and repeated further 
examinations of the pharynx are made A 1 
though cervical metastases may be quite 
evident the primary lesion m the nasopharynx 
or at the base of the tongue may be bo small 
os to escape detection by the first clinical ex 
animations. Although treatment may be m 
tUtuted to the cervical nodes, pending further 
examinations the diagnosis is considered in 

complete until the primary w discovered by 

repeated examinations 

Most cervical adenopathies in the adult are 
malignant and are usually metastatic from 
intra-oral or pharyngeal cancer We have 
been able to make hiitologically verified diag 
noees in clinically doubtful cases of such pn 
mary cervical neoplasms as branchiogcnic car 
auomo,carcinoma of the submaxillary salivary 
gland neurogenic sarcoma, carcinoma of the 
thyroid and hposarcoma Strong!) presump 
live diagnoses may be made in the cases of 
Hodgkin s disease and lymphosarcoma. 

In benign cervical adenopathies and tumors 
aspiration is often of great assistance Gear 
straw colored, or even slightly bloody fluid, 
from an apparently solid or cystic mass at, 
or slightly above the carotid bulb makes a 
diagnosis of branchiogcnic cyst almost certain 
The same type of material from a mass in the 
mid line of the neck near the level of the hyoid 
bone indicates a thyroglossal cyst Stewart 
of our pathological labors tones has repeatedly 
diagnosed tuberculosis, and on one occasion 
actlnom) cosis, from the appearance of the 
smear With such a lead in the majority of 
these cases, we have been able to confirm the 
diagnosis by further dinical or laboratory ex 
animations. 

In clinics where neck dissections arc prac 
ticed routinel) histological material is always 
available for record In our dime, neck dis¬ 
sections have been large!) given up in favor 
of more conservative means The metastatic 
nodes of the more anaplastic and radiosensi 
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tive varieties (ejpeoaTtj' pltaryng/a! 
arc subjected to external irradiation a' *- f 
tame time aa tie primary lesion If tfy/ ry 
not regress with the primary, radon gr>M L,/ 
are then Implanted other after surgical a. 
posureof the nodes, or through skinpunri 
In either case, no surgical biopsy is do jl 4r , 
histological verification ol the actual ttteur, 
of cancer In the nodes is easentral f 0 J ' 
if such treatment methods are to be e&t'. . 
accurately 3 to s years later We if 
mate It a practice to aspirate all ^a " 
for record If the node is surgically^ ouIa 
lor the gold seed Implantation, it Is aujoNr 
m the operating room, after its outer ’’ 
has been exposed, preparatory to r 

the seeds 

Tumors oj the ora 1 c-omly, oral and a, 
pharynxes and paranasal linusa ™ 

mors of the oral cavity are ulcerated on tf 
surface from which a tegular biopsy am\ 
taken On the other hand we have repeatedlv 

bflJW rtf t\nr, a. * 


found carcinoma of the base of the 


tongue 


presenting as massive palpable tumors with 
no apparent surface ulceration In there aue* 
aspiration is readily accomplished through the 
mi dime of the neck, just above the hyoid bone 
thus avoiding a painful, difficult surgical In 
dsion into the tumor 

Carcinoma of the antrum It 

bony walls and produce no 
the cheek without any su 
Quite commonly, such growth 
ulcerated and fungating into th 
of the same side, from which a 
can be obtained If there is no s 
Uon and the nasal cavity is cle 
be obtained by aspirating direct! 
cheek or hard palate at a site w 
occurs indicating perforation 
wails 

Carcmoma of the ethmoid 
erodes the mesial wall of the orbl 
presents at or just bdow the 
soft or cystic swelling under tbe 
may be aspirated for diagnosis 

Tumors of the pharyngeal wall, 
region palate, or check ma> present 
bulging surfaces without ulceration t 
which an aspirating needle ma) be easi 
painlessly uwrrtcd (Fig q 6 ) 
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jjama'n uHgenras cysts, and cen- 
efl tumor* of the jaw* air not *1 
Jv differentiated roentgenograph! 
ipuatiOQ usually obtains suffiaent 
.operant a diagnosis when supported 
si and \ ray tin dings. In suspected 
A *nj of these regions, ft diagnosis of 
n cjst or abscess ti often made by 
am 

trj the pur slid Benign mixed tumor* 
me malignan t caranomata of the parotid 
fdte readsl) differentiated duncaUy if 
chuarteosUc feature* of dther one are 
ent. Ho»e\cr we have repeatedly seen 
hthr nodular firm movable tumor* of 
ij duration which proved to be true mabg 
uU oranomati of the parotid capable of 
K-tastases We have also observed cases of 
airly toft fixed turnon of short duration 
Ahuh were benign mixed tumors. A knowl 
edge of the histological nature of a parotid 
tumor fa of paramount Importance In out 
hmn Mixed turnon if operable 

^ urgical excision while 

.3 most cases Infiltrative 

emoval U impossible 
deforming operation* 
tonly followed by prompt ro¬ 
und widespread metaatases. In our 
opinion the latter should all be treated by 
Irradiation Aspiration biopsy renders a cor 
red diagnosis m most cases, and permit* of a 
rational plan of procedure (tig 9 <) 

Breast tumors The procedure ha* assumed 
a definite port of the routine In the diagnosis 
of breast cancer at our hospital under the 
<Urection of the late Dr Burton J Lee. If 
the disease i* well established ao that th^ 
clinical diagnosis it assured and the propos/ 
method of therapy is to be radical odd' 


nervous and apprehensive woman who ma> 
have digested the current propaganda in re 
gird to the early recognition of cancer, dis¬ 
cover* a lamp in her breast. She immediately 
consults her surgeon or 1* referred to a aur 
geon for an opinion A definite mass Is found 
in the breast which in all probability Is cancer 
but which in the surgeon a opinion might be 
of a bemgn character The surgeon t* then 
faced with the fottomng alternative* To roc 
omroertd a radical amputation of the breast 
for what might turn out to be a benign con 
dition to admit the tm certain t) of hU dlag 
now and request a consultation to secure 
pemu* 5 *on for a local removal and frozen see 
tKm, and an immediate radical amputation If 
the tumor Is found to be malignant In an) 
case, an apprehensive patient and the famfl) 
are kept under suspense until the operation is 
completed and the surgeon proceed* under 
the mental handicap of uncertain!) which he 
must In all fairness, confess to the family at 
least. 

If under the same circumstance*, the aur 
geon suggests aspiration btonsy on the first 
visit the atmosphere of doubt, uncertainty 
and Indecufon will in moat cases, be removed 
Permission for aspiration is readily obtained 
if it be explained that It is a necessary teat 
after which a definite opinion can be given. 
If the report of the smear is cardcoma, a 
confident attitude may be taken by the aur 
geon in regard to the proposed method of 
treatment In other cases an Immediate 
opinion may be given that the condition is 
benign and local exaskm or observation only 
adnsed. 

operation begun with a view to a pos- 
Ical ampatation and after frozen sec 


aspiration biopsy is 
from the practical r* 
breast and axQltr) 
for pathological e. 
There is 

ut slch case 
Its chief valu 
dugnosa of do 
one may condd 
and psychoiogi 
quently met wi 


0 particular t» 
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e rv 
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mpleted 

will 

defo 

or 

put 
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local removal of a benign 
result In an unsightly 
e breast Indskm Into 
cctfcm followed by rodl 
gi the time of operation 
cnl standpoint, at least 
d unnecessary ritk of 

d carcinoma, rad 
t may be erm tra¬ 
il current disease 
neral condition, 
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the evidence of pulmonary or bony metastases, 
or the youth of the patient In these situa¬ 
tions the prognosis following surgery is uni 
forroly bad, and at our hospital, their treat 
meat by some form of irradiation. ia recom 
mended. In Lee’s and Adair’s opinion, even 
surgical biopsy is to be avoided in these cases 
since it modifies the clinical setting and ren 
ders subsequent irradiation by any method 
more difficult and unsatisfactory Aspiration 
serves to verify histologically the dinlcal diag 
no.-os of cancer ur these cases for record (Fig 
B, i and 2) 

At the present tune, immediate aspiration 
is employed almost as a routine diagnostic 
procedure on the breast service at Memorial 
Hospital if the least possibility of mammary 
carcinoma is considered Positi ve diagnoses 
of breast carcinoma have been obtained in 280 
instances at Memorial Hospital The proce 
dure is employed no t only for primary bre ast 
lesions but for diagnoss drquestionabie axil 
Iary or supradavicuIa£nQdcs. 

Lung turners Bronchoscopy has definite 
narrow limitations in the diagnosis of thoracic 
tumors. Positive diagnoses of lung cancer can 
be made bronchoscopically only if the growth 
arises in, or has ulcerated through, the wall of 
one of the lower or middle lobe bronchi, the 
trachea, or at the proximal end of either upper 
lobe bronchus so that a biopsy can be re 
moved Except where the lesion presents it 
self so that a biopsy can be removed bron 
choscopic evidence is presumptive only It 
must be admitted that monocular inspection 
through an instrument of such a narrow 
caliber as a bronchoscope would be considered 
entirely insufficient for diagnosis in the ex 
posed accessible portions of the bodj, where 
adequate inspection and palpation are pos¬ 
sible II the tumor lies within the parenchyma 
of the lung or arises in an upper lobe bronchus 
aspiration offers the only justifiable means of 
biopsy (Fig 9 7) 

For lung aspirations, longer 18 gauge needles 
of 15 to to centimeters are advisable. It would 
seem on first thought that there might be 
considerable danger in puncturing a large 
bronchus or blood vessel but we have ob¬ 
served no untoward results in 41 instances 
We ha\e undoubted!) punctured the larger 


b 5&7 

bronchi on several occasions, as evidenat! by 
withdrawal of air into the synnge, and the 
spitting up of a few drops of blood No serious 
or even significant effects were noted except 
as above mentioned While we have always 
attempted to avoid the neighborhood of the 
vena cava or aorta, we have undoubted!) 
punctured blood vessels of considerable sire 
in several instances, since the syringe parti) 
filled with blood. In these cases, there was 
also a complete absence of any significant 
sequelte 

Before an aspiration of a lung tumor is at 
tempted a careful study of the chest X ra> 
should be made locating the tumor in its re 
lation to the intercostal spaces and its posi¬ 
tion m the transverse axis. A stereo X ray 
examination aids in determining its position 
in anteroposterior diameter so that it may 
be approached from the nearest point, either 
on tne anterior or posterior chest wall After 
a preliminary hypodermic of morphine and 
rather deep novocain infiltration of the chest 
wall down to and including the pleura, the pro¬ 
cedure is usually beat accomplished in a sit 
ting position. 

Abdominal tumors The aspiration of ab¬ 
dominal tumors which might be superimposed 
by intestines would, of course, be a dangerous 
procedure, and we have not attempted it 
In situations where the tumor certainly lies 
against the abdominal wall, without any pos¬ 
sibility of intervening gut, there is no logical 
objection to the procedure In 5 instances 
we have aspirated masses in the fiver which 
lay immediately next to the abdominal waff 
Material, sufficient to prove the presence of 
carcinoma, was obtained in all instances, but 
the type could not be determined. We have 
twice aspirated the spleen for suspected 
Gaucher t disease (Fig 8, 4) Positive diag 
noses were possible in both from the smeared 
material, these diagnoses were confirmed after 
splenectomy by one of us (Mason) in both 
cases No general rule can be made for the 
advisability of aspiration in abdominal tu 
mors, and the indications must be determined 
independent!) in each case At laparotom) 
tumors may be exposed from which, for some 
reason the surgeon hesitates to remove a 
biopsy by the usual methods Such tumors 
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may bo aspirated for confirmation of the dint 
cal diagnosis. Histological material showing 
cancer hoi been obtained on two occasion! 
by the aspiration of turnon of the stomach 
wall and In one instance a mass in the wall 
of the sigmoid has been aspirated with a 
histological report of cancer 

Bent tumors The dassOcatkm of bone tu 
mors bv N ray examination Is sometimes ira 
possible and we know of no situation In which 
the differentiation between a benign and ma 
lignant tumor is more commonly attended by 
bo much discussion and difference of opinion 
We see no valid reason why such cases should 
not be subjected to Immediate aspiration 
which, In many case*, mil render superfluous 
any further discussion from the diagnostic 
standpoint Without a definite diagnosis 
opinion may be divided between amputation 
local excision with curettage and external ir 
radiation only Surgical biopsy of bone tumors 
is undesirable or a dangerous procedure. If the 
tumor should be malignant Amputation of 
a limb for a suspected malignant tumor which 
■*<provcs to be benign is a tragic error which 
a\ be avoided In many cases of aspiration 
le local changes following the necessarily 
>. c*av> irradiation for malignant tumors treated 
b> that method alone arc certainly justified 
m certain instances If a reasonably function 
ing limb may be spared thereby The same 
sequela are however not always justified if 
a benign tumor Is treated In the same manner 
under a mistaken diagnosis 

Accurate classification as to type Is not pos¬ 
sible from the smear in bone tumors except 
in some cases of benign giant cell tumor* and 
endothelial myeloma, where definite cell forms 
or arrangements may be evident In the 
smeared preparation However If material 
is obtained it is usually possible to differen 
tiate between a benign ana malignant growth 
On such data, coupled with the history physi 
cal examination and the roentgcnographic 
findings, a correct diagnosis Is obtained, suf 
-- least to advise proper therapy 

''a Ml Diagnoses in 140 Instances of bone 
ttre been obtained by aspiration in 
^ ^hiL In one case a diagnosis of echi- 
cpfc was made by aspiration of a 
6* pelvic bones which had been 


repeatedly diagnosed by \ ray examination 
in several dimes (ours induced) a* osteo¬ 
genic sarcoma over a period of one year 
Coley and Sharp reported 35 cases of as¬ 
piration biopsy in bone tumors They found 
it of advantage to use a short gas anrcstbetlc 
In certain cases in which some resistance was 
antidpated in puncturing the cortex of bone 
which was only partially destroyed by the 
growth A short gas anesthesia is undoubtedly 
advantageous In the aspiration of many bone 
tumors especially in apprehensive patients. 

Carcinoma of the prostate Biopsies from 
cancer of the prostate were formerly practi 
callv never obtained except after surgical ex 
dsion of the gland or at antopiy Cases in 
which patients were treated by conservative 
measures therefore lacked condusive diag 
nostic data in most instances Ferguson has 
developed a technique for aspiration of the 
prostate through the perineum and there are 
at this time, 5* coses in the records of mu- 
pathological laboratory Ferguson uses a 
specially made 18 gauge needle 15 cent! 
meters In length which may be locked on 
to the syringe and containing an obturator 
The skin and superficial tissues of the pen 
nevm are Infiltrated with novocain and the 
needle with the obturator In place Is Inserted 
through the perineum with a guiding finger In 
the rectum which palpates the enlarged 
prostate and directs the needle into it. The 
obturator is then removed and the syringe 
attached. The remainder of the technique Is 
as we have described No untoward after 
effects have been noted even though Fergu 
son admits having inadvertently punctured 
the bladder on several occasions, 
llisceUannus tumors Suspected metastatic 
nodules or tumors, recurrent after either 
surgical excision or Irradiation supply a fruit 
ful field for aspiration (Fig 9 S) In many of 
these cases It is extremely difficult to dif 
ferentiatc between recurrences of malignant 
disease and masses of scar tissue inflammatory 
lymphadenopathica, slowly absorbing homa 
tomata, or traumatic fat necrosis In such 
cases, one doe* not fed justified in subjecting 
the patient to suiglcnl biopsy or in proposing 
surgical ex dsion or further irradiation with 
out more conclusive evidence Rather than 


( 
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wait for more definite clinical evidence and a 
worse prognosis the question can usually be 
definitely settled by aspiration 
Tumors of the skin are usually ulcerated 
and superficial, but we have repeatedly ob¬ 
tained tissue from deeply infiltrating basal 
cell carcinomata of the eyelids or the region of 
the cantbi where surgical biopsy would have 
been objectionable, because of laceration of 
the tissue* After aspiration, the patients 
were treated by implantation of radon seeds 
Histological examination of tissue is es*en 
tial m the treatment of neoplastic disease not 
only in outlining treatment, but for purposes 
of record. Only 5 year cases are considered as 
conclusive evidence of the value of any partlc 
ular treatment method Unsupported by 
biopsies, clinical diagnoses 5 year*old whether 
made by oneself or by others, cannot avoid 
being viewed with some doubt, if the cases 
have done particular!} well At our hospital 
itati sties are based only on cases having his¬ 
tological examinations. Biopsy by surgical 
exposure is too often extreme!) dl advised 
when casually performed by a surgeon who 
contemplates giving no further treatment him 
s£lf and it should be severely condemned when 
done in thia manner without careful conaidera 
tion and definite purpose Biopsy by needle 


puncture and aspiration has, we believe, few, 
if an> disadvantages to the patient from the 
surgical standpoint and has m our experi¬ 
ence, proved to be a safe, reliable diagnostic 
method in many cases in which surgical biopsy 
is contra indicated 


stojxiary 

The indications for, and the technique of 
biops) by needle puncture and aspiration are 
described in detail. Over 1400 positive his¬ 
tological diagnoses of cancer have been made 
b) this method at Memorial Hospital. 
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THE SYMPTOM-COMPLEX OF COMPLETE EXTERNAL 
PANCREATIC FISTULA 

Repost or a Case 1 

ROBERT W G.MU5, U D akd WALTER C HEfctEL, it D Baldvdk, ILutluto 


T HE physiology of the external secretion 
of the pancreas Js nor rather well known 
but the clinical syndrome and the patho¬ 
logical significance of the loss of this Important 
accretion to the body are ertHl generally un 
recognized If one can judge b> the literature 
on the subject It U our purpose to report a 
clinical example of this condition mint an 
dating in the human subject the recent ex 
pmraental work done The deductions to be 
drawn may go far to explain the clinical find 
ings in many of the pancreato-biliary group of 
disease*. 

EXPEanrtNTAL DA ESTIOATTOXS 
Pavlov and other* carl) noted various diges¬ 
tive disturbances following the establishment 
of an open pancreatic fistula in dogs, but 
hypersecretion followed by death was regarded 
as an exceptional occurrence Pratt showed in 
igi6 that the ecdunon of the pancreatic juice 
from the Intestine b) section or evulsion of its 
ducts caused a marked disturbance in the ab¬ 
sorption of nitrogen and lat Bat it was not 
until 1926 that Elman and MeCaughau (8) 
first clearly demonstrated that these adverse 
effects were due to the removal of some neces¬ 
sary substance from the body and its excretion 
in the pancreatic juice When the entire out 
put of the external accretion was excluded 
from the Interfile by an Improved fistula to 
the outride death invariably resulted in from 
- to 8 days with marked metabohe disturb¬ 
ances, Uring a more Indirect method (acute 
duodenal fistula) \\ alters and BoUman like- 
•are came to the conclusion that the loss of 
■vuKrcallc KOTtlon for an) length of time 
l^hcoBMtlWa ».th Ufc wham. thn k>» 
JVJle and duodenal «aotlon area without 
ithal dtK* More recently Gamble. Lnqun 
A ttaiStaU (6) with their aandntaa have 
‘^Kc^rl-ntal nor! which ha, «n 
hnned theserrtulu. 


A uniform lethal syndrome was exhibited 
after operation, characterized by striking 
anorexia.vomiting marked asthenia andloaaol 
weight and pronounced dehydration The 
significant metabolic changes were a rapidly 
progressive anhydnemla (plasma volume as 
low as one fifth of total blood volume) a slight 
aadosfs, a moderate decrease In the blood 
chlorides, and an elevation of the blood urea 
nitrogen shortly before death Postmortem 
exa m ination was invariably negative except 
for mild chronic inflammatory and dcgencra 
Uve changes in the pancreas. In animals in 
which few or no ddetencms effects were ob¬ 
served and death faded to occur following 
apparent complete external fistula accessory 
duct* were found on sacrificing the animals, 
showing that the pancreatic loss was tab total. 

The pancreatic juice collected from these 
fistulas possessed practically no power to di- 
ges* proteins an observation which waJ first 
recorded in P*\k»v 1 laboratory by Sche- 
powalnfhow and has since been repeatedly 
confirmed It was shown that the inactive 
trypsin ogen must be activated by entero- 
kinasc a secretion of the duodenal mucosa, 
such being the normal mechanism It has 
since been observed that tryprinogen may In 
certain instances, be activated by bile, cal 
dam in the blood or plasma and by bacteria 

The essential cause of early death in these 
animals waa not apparent. The comparatively 
slight alteration in the Wood chemistry gave 
little evidence of the profound general dis¬ 
turbance noted Analogies to high Intestinal 
obstruction and to gastric or duodenal fistula 
were drawn although in these conditions the 
blood chemistry changes were admittedly 
much more striking However Jenkins, wort 
tog on hteh intestinal obstruction In dog*, pro¬ 
longed life considerably by short-circuiting 
the pancreatic, biliary and duodenal secre 
tfoua below the point of obstruction either 
r iw r«— 
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permitting essential reabsorption m the lower 
bowel or preventing the formation of a toxin 
m the obstructed loop Anhydrremia alone is 
known to alter the composition of the blood 
and to lead to a fatal termination (15, 18, 27) 
Certainly this was one of the most marked dis¬ 
turbances in the dogs with lethal pancreatic 
fistula. It was generally agreed by most of the 
experimenters that the loss of salts water, and 
protein by way of the fistula and gastric 
vomitus, and their failure of reabsorption m 
the lower intestine played quite an important 
rCtle in the pathogenesis and early death in this 
condition 

This supposition was attested by the uni 
formly beneficial results which were obtained 
by the use of daily intravenous injection of 
Ringer’s solution or of physiological salt solu 
tion. Under such therapy, the normal chemis¬ 
try of the blood was mam tamed and life 
greatly prolonged- Apparent restoration to a 
normal state m a monbund dog was also se 
cured by the oral administration of whole pan 
crcatic juice, the intravenous infusion of 
which failed to have such a benefit 

CLINICAL STUDIES 

External fistula of the pancreas was appa 
rently unknown until the advent of abdo min al 
surgery with special reference to operations 
for inflamm ations, cysts, stones and injunes 
of the pancreas. The necessary Institution of 
drainage in such cases to prevent the discharge 
of pancreatic secretion into the abdominal 
cavity provided the source for such fistulas. 
The first mention of a human pancreatic fis¬ 
tula was by Rommelaere, a Belgian, in 1877 
Pfaff reported the first case in this country in 
1897 Interestingly enough the fistula, which 
lasted only 48 hours, followed an operation by 
H. W Cushing for “an abdominal tumor' 
The secretion, which was alkaline and corro¬ 
sive to the skin, transformed starch into sugar, 
split neutral fat mto fatty add and glycerin 
and digested proteins. Numerous case reports 
have appeared subsequently, most of which 
have dealt with pancreatic cysts and acute 
pancreatitis m which the loss of pancreatic 
juice was neither total nor permanent 

When symptoms occurred with such partial 
or temporary fistulas they consisted pnn 


apally of weakness and loss of weight Cathala 
and S&nfcque reported such a pancreatic fistula 
which followed operation upon a false cyst 
of the pancreas after an acute pancreatitis. 
Marked loss of weight, asthenia, and mental 
depression were noted, which were consider 
ably ameliorated by rangestlon of the pan 
creatic juice by catheter direct from the fistula 
A pancreaticogastrostomy was then per 
formed with complete recovery It is well to 
note that the dear fistulous fluid in this case 
provoked only a slight parietal irritation 
around the cutaneous orifice It digested fat, 
but showed a negative reaction for amylase 
and trypsin, although it was infected with 
colon bacillus which sometimes activates tryp- 
sinogen Recently, Kahn and Klein also noted 
absence of digestion of the tissues around the 
wound In an extensive study of true pan 
creatic juice flowing from a fistula following 
operation upon a pancreatic cyst, and demon 
strated that the proteolytic enzyme was 
present as inactive trypslnogen In such cases 
Instances of pathologically proved com 
plete pancreatic fistula are extremely rare in 
the literature. After a fairly thorough jour 
nalistic survey, we were able to find only one 
unquestioned example of this type, although 
we have little doubt that others may have 
been observed This case was briefly reported 
by Klemschmidt as a pancreatic fistula follow 
ing a Billroth II Kroenlem resection of the 
stomach for a large pyloric ulcer, m which the 
pancreatic duct was apparently severed m 
freeing the duodenum from the head of the 
pancreas. The patient developed marked 
anorexia, lost 15 kilograms, and showed per 
sistent fatty stools on a mixed diet A second 
operation demonstrated the fistula to be total, 
and full recovery resulted m anastomosing the 
fistula to an upper loop of jejunum 
As Kldnschmldt states, the diagnosis of 
pancreatic fistula in most cases docs not pre 
sent any difficulty If, after such operations 
as mentioned a clear secretion is discharged 
which shows the cutaneous erosion and the 
digestive properties of pancreatic juice, there 
is no doubt of the diagnosis. If a permanent 
fistula remains which defies all conservative 
efforts at treatment it Is almost certain to be 
a fistula from Wiraung s duct rather than from 
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ttu accessors ciaxmd or pancreatic cvst If 
the pancreatic secretion is completely lacking 
in the mtettinal canal a* thown b} the 
exairunation of stool and duodenal contents 
one can conclude that the finals, is total 

However a permanent duct fistula is not 
necessarily total cognizance of which is not 
apparent In the reports of dud cal cases It 
most be remembered that the accessor, duct 
of Santorini often has a definite opening Into 
the duodenum about a centimeters above the 
ampulla of \ ater Consequently the map- 
tom-ccmplei resulting from pancreatic bstuJa 
will also depend upon the presence or absence 
of this opening and upon the amount of pan¬ 
creatic secretion that escapes through it Into 
the intestine Even a small amount of such 
leakage into its rightful channel will large!', 
mitigate these svmptoms as we hare seen in 
clogs. It Is quite probable that such a situation 
existed In the case reported b\ YTBaret and 
Justin Besancon in which an operatixelx 
proved ttstula. of Wirsong s duct opening 
direct!} on the wall of the abdomen discharged 
for 7 months with moderate weight low as the 
onlx svmptom noted 

Difiicultie* in diagnosis roav ante, more- 
erver when the fistulous secretion is not Rmnle 
pancreatic juice Doodeml fistulas usual!v 
produce marked cutaneous erosion due to the 
activated trypsin as well as striking general 
disturbances, and hence offeT no such ob¬ 
stacles On the other hand a pancreato- 
bfliarv fistula mi} present a baffling drnkal 
problem which mav go unsolved or unsus¬ 
pected until subsequent operation or port 
mortem examination reveals the true situ 
ititm This is espeaall} the case when the ns- 
tolous fluid contains trvpsin in its inactive 
form and produces no erosion of the indaon 
Popper who has done considerable work on 
the presence of pancreatic ferment* in bile 
oburrves that the demonstration of trvprin in 
the bile of inflamed gall bladders is difficult 
and unreliable even though increas'd diastase 
values give evidence of the presence of pan- 
enjatfe juice in these case*. The verv bile 
color of the discharge l* apt to make one over 
took the pottibUm of other concomitant secro 
tions- Furthermore the Urge fam stool* max 

iTkconKlly ucribrf to *c l*k «t » 


rather than of pancreatic secretion in the m 
testine Jutt such difficulties occurred m our 
case 

The point we should Eke to stress is the po¬ 
tential value of the symptomatology as ■ 

stimulant to further inverdgatloa of p“tns- 
tent or deleterious fj 7 jsnr fistulas. Such eater 
nal bdiarv nrtid.it were much more common in 
the eariv dav* of bGe tract rtupcy when 
choicer*! art ocmx was the operation of choice 
No harmful effects from the protracted Jo» of 
human bile were noted bv the medical author* 
of that period and this new has been pmeraCv 
held until the present time with but a few et 
crpticn* Earix experimental wort appeared 
to ihon not able edects on dorrs from prolonged 
biharr drainage unless the diet wo* regulated, 
but more recrot wort as noted above (5 ) in¬ 
dicates ihe relative umoemtv of such mtulas. 
From the dim cal side Bemavv m 

referred to a negrm operated upon bv Hodgen 
who had s complete biltarv ruttda fm 11 rears 
with no nnpamnent in health. BaHour and 
Ros* observed ,4 case* of prolonged drainage 
of ofl the bile 11 the surface with an average 
duration of , months and a maxim cm dura 
tkm of 1 ware in none of which were denmte 
recevguuable disturbance* teen. other than 
aaxmia v uni!ar mstanct* are too rumercu* 
to mention 

Wangensteen on the cccrtrarv reported 2 
cases of external hsTIarx nstvla in which there 
were profound lo« of weight and del miration 
in ftrength ascribed to the hx*s of the bile He 
further ated several earlier exarrpV* of jerfflar 
character Without poeng into detail*, exami¬ 
nation of each if the above case reports, m 
which patholop cal nndmp* are reccnied *bow* 
some tvpc of obstruction at or « Bear to the 
ampulla of \ ater that pancreatic a* well as 
bJBan secretion mart in all probihehtx have 
been diverted from the intestine and f^t 
through the ttrtula. \ pancreatic carcmcma 
invtdvnig the terminal common W duct ajd 
a giU stone impacted almost in the ar q*dh 
wuh Stricture: d the pajxTlarv ceince were 
noted to be the cVtracunc dements m W *u- 
genrtoen * - case*. \VE 3 cU s case cxwervd a 
complete ob« rod Km xf the common hTV duct, 
with the production of a tchan trtula 1 
irgachciecvHotomx The fhud was "oted to 
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be colorhss The patient was lost traci of, but 
* died 9 months later,” it la said exhausted 
by sores produced b) the discharge.” Here is 
presented circumstantial evidence of the loss 
of pancreatic principle through the fistula. 

In addition to impacted calculus at the am 
pulla, acatnaal stenosis of the onfice, and 
carcinoma of the pancreas and bile ducts the 
obstruction may of course be caused by any 
benign or malignant tumor of the papilla it 
self The association of a postoperative fistula 
with just such an entity provided the material 
for the present case report 

CASE REPORT 

H. S B white, housewife. aged 61 year*, wu ad¬ 
mitted to the surgical service of Union Memorial 
Hoi pi til for Dr John M. T Finney on September 
17 103* The patient hid enjoyed very good general 
health until 3 yean prior to adtnmion when the suf 
fered 1 icvere attack of epigastric pain radiating 
through to the back and requiring morphia for relief! 
The paroxysm was aaaodated with frequent vomit 
ing day-colored stools, and slight jaundice for several 
diva. 

During the tame year twelve dm Par tpefla of 
Increasing severity were endured. In the following a 
yean, chills replaced the pain in the attack*. In the 
7 weecs before admladon, the patient had four chills 
followed by high fever Slight weaknras and a lots 
of 30 pound* in weight were alto observed over the a 
year period The patient entered the hoapital during 
an interval period 

The family history was non-contributory The 
past hittory revealed an attack of typhoid fever at 
the age of 17 yean without complications, an oca 
do nil attack of toniflPtia, and the extraction of three 
abacnaed teeth the year previous. 

Physical examination showed the patient to be 
wtH nourished with good color to the mucous mem 
branea and no evident jaundice. The rat of the 
rumination was not remarkable except for alight 
tenderness and reriitan ce over the gall bladder 
region. Blood preaaure waa 118/74 Urinalysis was 
negative except for a very faint trace of albumin. No 
specimen of stool waa obtained before operation. 
A diagnosis of chronic cholecystitis with cholelithia 
sis was entertained 

Operation on September 19 by Dr Finney re¬ 
vealed numerous adhesions about the ascending and 
transverse colon, a long, slender appendix densely 
adherent in the pelvis, and a thick walled gall blad 
der containing a single stone. The pancreas, liver, 
and itomach appeared normal. The adhesions a ere 
freed the appendix removed and the gall bladder 
dissected free. The cyitic duct was ligated with hso 
1 plain at gut and fine sQk. One dgarette drain was 
inserted to the stump of the cystic duct and the 
abdomen was doted. 


The pathological report noted an obliterated 
appendix lumen and an atrophic, eroded gall-bladder 
mucosa with marked thickening and fibrosis of wall 
and diffuse infiltration with lymphocytes. 

For several days following operation, the patient 
suffered moderate distention, which was relieved by 
routine procedures. The incision drained only a 
small 1 mount of serous fluid and on the urth day 
after operation the drain was removed. The patient 
appeared somewhat improved during the next 
week, except for failure to gain much strength. 
During this period there was a tendency to alar 
rhcea with frequent brown fluid stools containing 
bfle 

On October 1 the thirteenth day after operation, 
profuse amounts of dear yellow bfle colored fluid be 
gan draining from the wound. This was followed In 
several days by very marked and persistent anorexia 
and nausea, with occasional vomiting and striking 
weakness. At the same time, the stools were observed 
to be very bulky formed, foul-smelling and day 
colored, with a large quantity of fat microscopically 
and chemically and with a negative tat for bile. 
Fluids were maintained by means of repeated in¬ 
fusions of normal saline, and during one 4 day period 
by continuous intravenous a nn uls, 5 per cent glucose 
In normal salt sedation being used Nourishment 
consisted of such Li mud and soft foods u the patient 
could be encouraged to ta k e. 

On the twenty-second day after operation, the 
patient appeared to slip Into a state of complete ex 
haustion, apathy and shock with cold moist ex 
tremitia and an imperceptible pulse. Dr Walter 
Baetjer waa called Into consultation at this time 
A blood count revealed a hemoglobin of 120 per 
cent and a white count of 33,000 Urine showed no 
acetone or diace tic acid. Obviously marked deby 
dration waa present. In spite of the abundance of 
fluids the patient had been getting the previous 
week. With the aid of subpectoral infusion 0/ nor 
mal saline and intravenous administration of glucose 
solution and blood, the rallied out of this crisis and 2 
days later showed a red blood count of 4 82 million 
hicmogiobln of 97 and white blood count of 15 800 
In an attempt to relieve and circumvent the extreme 
anorexia and nausea, a Levine tube waa passed, 
through which the stomach was occasionally washed 
and the patient fed 

At times the fistulous fluid was doudy and had a 
foul odor A culture taken daring one of these 
periods yielded Bacillus colL 

On October 18 30 day* after operation, a rubber 
tube waa inserted Into the fistulous tract and the 
bfle fluid collected in a glass receptacle. Upon ap¬ 
pearing clear this was fed back, to the patient 
through the nasal tube, 300 to 600 cubic centimeters 
being administered daily until the day before death 
although these amounts represented only the major 
portion of the total dally discharge. This resulted In 
no abatement In the symptoms, however and the 
extreme distaste for food, nausea occasional vomit 
Ing emaciation tremendous exhaustion mental 
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depresnoc, and *nh) dneflua coo d t r ued until tbeeod 
The vtibcti and apathy <«( *o atnhmg that tb* 
patient nude not the ilifbtwt voluntary effort and 
waaoniy moved with great difficulty Blood chematry 
oo October j» revealed non proton nitrogen 36 7 
mnr tjj and chloride* »0i rniHigrama per cent 
The patient beanie ur»t**ul *t tnoe* toward the 
eod and brondwpoeuiwaia finaflv wpervmed +8 
boon before death, which occurred on October *j 
5 w«l* After operation and only j week* from the 
[Waning of the fiatula The temperature, pulse, 
and reifu ration abowed no tigulficant vanatkmi 
from normal during the entire Ulnea* until fait before 
death. The blood-preware 1 rented 1 to/So throe jb- 

oot except for the one lwtaoce mentioned. 

The fiatnloa* tract and the akin aurrouDding the 
wound it i» time .howed eridew* of ercakm Fur 
thermore, the fluid in it* original form bad no dila¬ 


tive action on teat with meat protein, Indicating the 
abience of active trjpafn. 

The aotopay finding* (by Dr \\ C Merkel), apart 
from the operative region, comuted of earty bus tend 
baailar lobular pneumonia, doody awdfing of the 
heart, Uver and Lidneva, and right aided cardiac 
dilatation A bfle stained po*toperative uma tract 
extended from the morion to the floor of the hepatic 
foaaa The duodenum was opened and a papillom- 
•toua growth slightly larger than a pea wa» actn to 
occupy the rite of the Ampulla of \ater with ob- 
atroctK«3 and compreasxe laterally of the orifice of 
the cocunon duct Thia duct waa euonuourir 
dilated, measuring 1 If centimeter* in diameter wit! 
free pauage Into the stump of the cystic duct which 
communicated with the fistulous tract "No evidence 
of ligature waa encountered Both hepatic ducts and 
the main pancreatic duct with its raaioli were tlio 
markedlv dilated latenriv* search foe an strew*} 
pancrtauc channel Into the duodenum was wrthoct 
meets* Th* pancreas sod fiver appeared Mmul (n 
the rrua. Mkroscopkallv the pancreas showed 
small areas of Interstitial fibrosis and the liver re 
vealed evidence of a very early bflury arrhoaii 
Microscopic examination of the ampullar neopfsam 
dladoaed adenocarcinoma anaing m an area of 
paptflomatou* hyperplasia of the mucosa of the com 
moo duct at Os onfice (Figi 1 to jj 

From these findings, it was considered that both 
the bile and pancreatic aecrrtwm were'(rsanted 
into the fistulous tract of the operative wound The 
marked dilatation of the ducts gave evidence of the 
resistance to the usual manner 0/ flow and It was 
believed that the uoaeasmi pressure eventually 
ruptured the stump of the cystic doct 

Thia case illustrates the point mentioned 
that it may be quite a difficult problem to 
diagnose and treat correctly a complete pan- 
creato-biUarj fistula In which there Is do ero¬ 
sion of the skin and nothing to suggest the 
vital loo of pancreatic secretion except the 
djnlcal syndrome if the latter i» not recog 
nlsed It waa felt at the time that the pro¬ 
gressive decline without obvious cause rep- 
reseated fame type of deftaeacy disease most 
probablj of the pancreas, and yet the absence 
of active trypsin in the fistulous fluid and the 
apparent lack of any similar cluneal picture 
in the readily available literature left the 
nature of the conditio n. undetermined until 
postmortem examination 

Yet, In retrospect and after an extensive 
survey of the experimental and dun cal liter* 
tore, we have failed to note ant similar case 
in which thd Hour understood syndrome was 
so clearly delineated and so analogous to the 
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deleterious and fatal effects produced by the 
total loss of pancreatic juice in experimental 
animals. The microscopic appearance of the 
pancreas bore a close resemblance to the 
changes described by Elman and McCaughan 
m their fistulous dogs 

The pathological lesion at the basis of the 
complete fistula in this case is rather uncotn 
mon, less than two hundred Instances of car 
dnorna of the ampulla of Vater having been 
noted in the literature 

After witnessing the profoundly deleterious 
effects resulting from tie total exclusion and 
loss of pancreatic secretion from the intestine 
one wonders how large a part the pancreas 
plays m those types of obstructive jaundice in 
which both the bile and pancreatic ducts are 
obstructed and these secretions fail to reach 
the intestine Why is carcinoma of the pan 
creas and especially of the ampulla so rapidly 
fatal? As Upcott has well remarked, there is 
probably no portion within the human body 
outside of the central nervous system where a 
growth while yet so small is heralded by more 
widespread symptoms than at the lower end 
of the common bile duct. In over three fourths 
of the no cases of ampullar carcinoma col 
lected by Outerbridge from the literature, the 
growth was limited to the papilla and its imme 
diatc surroundings death apparently occur 
nng as a direct result of interference with the 
flow of the external secretions 

The rapid course with jaundice loss of 
weight and strength, and exhaustion death 
within a period of a month is so dominated by 
the obstructive jaundice that the obstruction 
to the pancreatic secretion u apt to be over 
looked m explaining the quick exitus The 
clinical picture is usually ascribed to the toxic 
effect of the bile (4) whereas the symptoma 
tology with the exception of the jaundice 
points as much if not more to an insufficiency 
of the pancreas in these cases. This suggests 
to us that the latter factor may be the Lethal 
one in carcinoma of the ampulla and pancreas 
and in other tumors and lesions in this region, 
which act so as to shut off completely from the 
intestine the pancreatic secretion as well as the 
biliary principle Marked obstructive jaun 
dice is frequently seen with little impairment 
to the general health, as in catarrhal jaundice 
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and stone in the upper part of the common 
duct Further investigations are certainly 
indicated in clearing up this important point. 

TREATMENT 

Space will not permit us to go fully into the 
treatment of pancreatic fistula, and we shall 
merely sketch some of the more current 
therapeutic procedures. Treatment may be 
conveniently classified into conservative, into 
which most cases fall and radical, in which the 
fistula anses directly from Wirsung’s duct in 
the hesd of the pancreas in which progressive 
emaciation and lack of response to conserva 
tive measures make operative interference im 
perative Wohlgemuth’s much quoted r egim en 
consists in suppression of carbohydrate in the 
diet and the administration of alkali in high 
dosage, both of which were noted to decrease 
markedly the amount of pancreatic secretion in 
a case of fistula on which he earned out exten 
uve therapeutic experiments According to 
Pregl and also Krolss, ereptone can be cm 
ployed to advantage by mouth and enema, 
through which the defect in the diet may be 
remedied and carbohydrate added Hartman 
and Sant\ have presented good results with 
atropine and bella donna, alone or associated 
with Wohlgemuth’s diet. Fresh sheep s pan 
creas is said to be beneficial when fed m doily 
amounts of at least # pound 
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Sc hmil iDik) 1111911 was the first to report 
the beneficial effect of feeding back fistula bQe 
and intestinal juice from small Intestinal fis¬ 
tulas Gcrstcr In this count!} came to a 
umflar conduuon that the administration of 
bfle In physiological amount* U a method for 
materially improving the condition of de 
bibtated patient* with common duct obstruc 
tion Such feeding must be b> stomach tube 
since the experience of Rausch shows that bfle 
cannot be administered b> mouth Ameffora 
tion of symptoms b} tube ingestion of fis¬ 
tulous pancreatic juice has also been reported 
b> Catnala and Sinique as noted above The 
general treatment must always indude paren 
tend administration of fluids dextrose and 
chlorides as kmg as the toxsonia, starvation 
and excessive fluid loss b\ fistula and vomltns 
persist. 

Local treatment has consisted of various 
astringents, curretage dilatation suction 
pump drainage and rontgenotherapy Potter 
claims sinking success by puddling the crater 
of the wound in game soaked in bovinum and 
feeding 1/10 normal hydrochloric add to the 
fistula b\ a medicine dropper or Murphy drip 

Operative procedures are either designed to 
extirpate the fistulous tract if fistula Is incom¬ 
plete or to anastomose the pancreas or the 
tract to a hollow viscus usually the stomach 
ot duodenum Successful results have been 
reported with all these types of operations 
some of which have been performed as a sequel 
to a first stage extirpation of a tumor of the 
ampulla of \ ater such as was present in this 
case 

SUMMARY 

1 It is suggested that complete exdurion 
of pancreatic juice from the Intestine with loss 
by external fistula produce* a blghlj charac 
teristic climeal syndrome consisting of striking 
anorexia, nausea, intermittent vomiting itea 
torrhcea, extreme exhaustion anhydnemia, 
and emaciation with lethal termination 

2 A <dinif*l example of this symptom- 
complex is presented, corresponding In all im 
portant respects with the deleterious and fatal 
effects of complete pancreatic fistula in ex 
penmental animals. 

3 The necessity for to tall tj of the fistula 
in producing the complete syndrome is 


stressed presupposing in every instance a 
complete obstruction of Wjrxung s duct and 
an absence or obstruction of accessory duct 
openings into the intestine hence the rarity 
of the condition It appears that partial or 
incomplete pancreatic fistula may in certain 
instance* be associated with such symptoms 
as anorexia, weakness, loss of weight, and 
it ea torrhcea 

4. Concomitant biliary principle and ab¬ 
sence of trypsin or erosive properties in tbe 
fistulous fluid may readily lead to errors in 
diagnosis. 

5 The question it raised as to whether the 
exclusion of pancreatic juice from the In test me 
m some types of complete obstructive jtun 
dice may not be the major factor in the rapid]} 
fatal outcome as for example in carcinoma of 
the ampulla of \ ater ana carcinoma of the 
pancreas 

6 A short nfsurof of the more accepted 
methods of treatment m pancreatic fistula Is 
presented. 
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T HE Incidence of disease of the pancreas 
Is probably greater than is generally 
supposed. Mayo-Robson and Cam 
midge (1507) Moench (1914) and Barron 
(19J5) noted an incidence of slightly more 
than a per cent of lesions affecting the pan 
cre&s Elman Arneson and Graham (1929) 
found lesions of the pancreas to the extent of 3 
per cent m 3 600 necropsies and in the records 


trast to the rarer general picture of acute pan 
creatitls there Is still lacking a modern aid for 
making the exact diagnosis In the n inner era 
atypical cases Even todaj we most manage 
without a pathognomonic test which would 
make the diagnosis positive. ' 

In practice the diagnosis of pancreatic 
affections of surgical interest depends almost 
entire!) on physical signs and symptoms 


of 69 000 patient* in hospital found an in which though falriv characteristic, may read 
adence of o 35 per cent with a diagnosis of Oy be confused with other intra abdominal 


pancreatic disease of some type exclusive of 
diabetes mdlitus. Mayo-Robson and Cam 
nudge state that man) lesions of the pancreas 
go unrecognised the chid reasons being the 
absence of a syndrome pathognomonic of pan 
aeatic disease, the inaccessibility to pal 
pitatory diagnosis and roentgenography the 
lack of a reliable test of function, and finally 
the rapid autolysis b the pancreas after death 

McWhorter studied 64 case reports of acute 
pancreatic necrosis b) memberi of the Chicago 
Surgical Society and found that the correct 
diagnosis was made only eight times or is 
per cent The diagnosis was entirely bcorrect 
m 48 cases or 75 per cent A definitely lower 
mortallt) was noted in the cases b which 
operation was performed immediately os com 
pared with those cases m which operation was 
performed late McWhorter states Con 
siderable progress has been made through ex 
perimental study and by more general clinical 
recognition of acute pancreatitis, bat owing to 
its infrequent occurrence and to the relatively 
difficult diagnosis, little progress has been 
made m reducing the bddence or b lowering 
the mortality of this highly fatal condition. 

Schmieden and Sebenlng reported 1137 
cases of pancreatic affections of various kinds- 
In the group with acute pancreatic necrosis, a 
positive diagnosis wni made b only 21 8 per 
cent of the cases and suspected in 17 5 per 
cent- These authors likewise state ' In con¬ 


conditions Laboratory methods for the de¬ 
tection of disturbances in the function of the 
pancreas though numerous m the literature 
have unfortunately been little used b actual 
practice Tests for disturbances b the physf 
oLogy of the pancreas with few exceptions are 
based upon an brestigation of the function of 
the pancreas with respect to the activity of its 
enzymes It is unfortunate that special works 
on the diagnosis of disease b) laboratory 
methods place too much emphasis on tests of 
pancreatic function which have been a ban 
doned or which have been shown to possess 
but little value The principle, however of 
bvestigatbg the function of the pancreas by 
a study of the blood for evidence of an ab¬ 
normal concentration b its enzyme content, a3 
an bdirect Index to cobddental pathological 
changes, is apparently sound but the method 
should be quantitative rather than qualitative. 
Such test* when applied to the fames, the 
urine or the gastric or duodenal content are 
more difficult of control and therefore, less 
significant than when applied to the blood 

THE BLOOD A1TTLA9E A REVIEW or 
THE LITERATURE 

In 1803 Payen and Feraox precipitated a 
starch splitting substance from malt and gave 
It the name of diastase The diastatic activity 
of the blood was observed first by Magendie 
b 1846 who showed that the blood was 
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capable of splitting starch into sugars. Foster 
first measured diastase quantitatively in 
animal organisms m 1S67 The next most 
important contribution to the subject was 
that b> Wohlgemuth (49) who in 1908 
described an Improved quantitative method 
for the determination of am>lase Following 
Wohlgemuth s work, various other quantita 
tive methods were described, most of which 
depended on the ability of amylase to effect a 
given change on a known solution of starch 
Northrop and Hussey conceived the idea of 
measuring the viscosity of solutions contain 
ing enzymes (trypsin) during the period of 
action of the enzymes. They found that the 
change m the initial viscosit} of the substance 
was inversely proportional to the amount of 
enzyme Davison employed the technique of 
Northrop and Hussey to determine diastabc 
activity, using instead of a 3 per cent gelatin 
solution a boiled autoclaved buffered solution 
of starch two and one-half times more viscous 
than water and obtained for diastase results 
similar to those which were obtained by 
Northrop and Hussey for trypsm and pepsin 
Maslow and Davison compared the viscosi 
metric with other accepted methods such as 
the lodometnc, the copper reduction and the 
polanscopic methods for determination of the 
activity of diastase and found that the results 
were similar 

Carlson and Luckhardt colled attention to 
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diastatic ferment in the cerebrospinal fluid 
following ligation of the pancreatic duct. In 
experimental Injuries to the pancreas, increase 
in the unnary diastase was noted by Wohlge¬ 
muth and Noguchi (53) Of particular Inter 
est u an observation by W ohlgemuth (50) that 
ligature and division of the common bile duct 
in a senes of dogs caused a delayed but con 
mderable secondary rise in the diastatic 
activity of the blood and urine and a rimul 
tan ecus fall in the diajtaae content of the 
feces. This did not occur however If the 
upper pancreatic dect was ligated and sufficient 
time allowed for a stabilisation of the diastase 
concentration of the blood before ligation and 
divinon of the common bile duct was per 
formed 

Elman and McCaughan (16) using the 
viscoametnc method made quantitative de¬ 
terminations of the amylase In the blood of 
normal dogs. They observed that the amylase 
of the blood was comparatively uniform In 
normal animals and that fasting and meals did 
not seem to have any Influence. Ligation of 
the pancreatic ducts caused marked increases 
in the amylase content of the blood. In three 
untmik with total external pancreatic fistula: 
they showed that the intestinal absorption of 
diastase was insignificant in maintaining the 
level of the enzyme in the blood Henning 
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and Bach have confirmed this latter result for 
human beings Johnson and Wiea likewise ob¬ 
tained rise* of several hundred per cent in the 
serum amylase after ligation of the ducts 
The level was sustained for variable periods of 
time usually for 5 to u days followed by a 
decline to within 100 per cent of the prt 
operative level No variation in controls was 
observed where the pancreas was merely ex 
po*ed Histologically they' found atrophy of 
the acmar tissue but the islets were unchanged 
Extensive investigations of the blood amy¬ 
lase in disease have been made. UohJgemnth 
(51) reported considerable fluctuation in the 
amylase concentration of the blood and urine 
in health but noted marked increase* in acute 
conditions affecting the pancreas Similar 
observations have been made by others 
{30 35 39 19 34, 39, 43) Bentxur reported 
marked increases in nephritis but also found 
considerable variations in the diastase con 
centratioo in both Wood and urine in normal 
Indmdnals The value* for blood amylase m 
normal persons according to many other in 
vrstigaton however are fairly constant and 
unaffected by diet (33 33 9 45 8 40) 
Myers and Kflfian, using a copper redaction 
method found increased diastatic activity of 
the blood In both diabetc* and nephritis 
They were unable to offer a satisfactory ex 
planation for the former condition although 
the latter they stated undoubtedly depends 
on a decreased excretion of the diastase 
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Stocks found an increase in blood amylase m 
the presence of carcinoma of the pancreas 
nephntiB and chrome passive congestion and 
in some cases of diabetes melhtus. Ameson 
and Momn found that pregnancy had no 
effect on the blood amylase, but that a slight 
nse was noted in difficult or prolonged labors 
In toircmias with hypertension blood amy 
lase values were below nonnaL They found as 
have others (8 40 ) that urine vanes too much 
for satisfactory estimation 

Somogyi was led to develop another method 
of studying blood diastase because of the con 
fheting conclusions in the literature In 
healthy humans he found four fifths of the 
diastase m the plasma and only one fifth in 
the corpuscles. He noted that the normal 
diastase content of the blood displayed 
variations of as much as 100 per cent In 
toncmic conditions it usually was greatly 
diminished Tureen used Somogyi's method 
in the study of blood diastase m cancer and 
concluded that as a diagnostic test of cancer, 
the determination of amylase m the blood was 
not significant. 

Elman (13) studied the blood amylase in 
pancreatic disease using the viscosimetnc 
method In 5 patients with pancreatic dis¬ 
eases variations from the normal value were 
encountered In 30 patients suffering from 
other diseases the blood amylase was within 
normal limits The value of amylase deter 
minabons In the blood in subacute and in 
chrome pancreatic diseases was studied b> 
Wakefield McCaughan and McVicar also 
using the viscosimetnc method In a group 
of 20 patients known to have pancreatic 
tumors the values for amylase m the blood 
were increased in 6 and normal in 14 In a 
group of 30 patients stiffenng from vanous 
other diseases the values for am>lase in the 
blood were increased m 2 cases These 
authors concluded that the percentage of 
positive results seemed too small to warrant 
the adoption of a routine diagnostic procedure 
of study of the amjlasc of the blood in cases 
of suspected pancreatic disease McCaughan 
(47) obtained expenmental data on the dog 
which suggested that the value of the study 
of blood amylase as a diagnostic test in 
pancreatic disease is largely limited bj con 


sideration of the time factor Elman, Ameson 
and Graham (15) determined the con centra 
tion of amylase m the plasma in 60 adult 
h umans. They believed that they could 
demonstrate a definite correlation between 
concentration of blood amylase and the 
presence or absence of disease in the pancreas, 
and stated that this supported the expert 
mental evidence that this ferment in the blood 
is largely of pancreatic origin E lm a n (14) 
collected 20 more cases in which blood amy 
lase was studied The findings, he stated, 
indicated that a normal blood amjlase was 
found when the acini of the gland were normal 
and that deviations from this normal value 
in the nature either of increases or decreases 
were noted when the aani or ducts were dis¬ 
eased 

While many other investigators have ob¬ 
served the amylase of the blood of human 
beings and lower animals, both m health and 
in disease, the results are far from uniform 
Differences in method and the variety of 
measuring units make satisfactory inter 
prctation of the data of vanous observers 
difficult Nevertheless, it seems generally 
accepted that the blood amylase is fairly con 
stant under normal conditions and significant 
vanations do occur in the presence of disease 
of the pancreas The apparent divergence of 
opinion as to the clinical value of routine 
determination of blood amylase m the diag 
nosis of disease of the pancreas led to the 
present expenmental investigation 

EXPERIMENTAL PROCEDURE 

Blood amylase determinations were made 
on samples of oxalatcd dog plasma with 
viscosimeters of the Ostwald pattern as the 
substrate a sped ally buffered and autoclaved 
solution of starch prepared according to the 
method 0/ Ljntner (Merck) being [used The 
technique followed was essentially that de 
scribed in 1927 by Elman and McCaughan 
and used once with slight modification by 
Elman and his coworkers and by Wakefield 
McCaughan and McVicar Health} dogs of 
either sex and of approximately similar weight 
were chosen They were kept in dean, well 
ventilated cages and fed a uniform diet con 
sisting of Pratt’s dog biscuits and as much 
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water as desired. The various operative 
procedures are described below These were 
carried out under ether anxstheria, and a 
strictly aseptic surgical technique was cm 
ployed In every Instance. The following 
groups of experiments which consisted of 
attempts to reproduce, as nearly as possible, 
pathological affection* of the pancreas en 
countered in clinical surgery were performed 

i A control group (a) in which the ab¬ 
domen was merely opened the pancreas 
gently handled ana its ducts exposed after 
which the abdomen was immediately dosed 
(b) m which the major pancreatic duct was 
exposed and injected with a sterile solution of 
physiologic saline. 

a A group in which ligations of one or both 
of the pancreatic ducts were done. The 
technique consisted in doubly ligating the 
duct and dividing it between the ligatures. 
Omental tags were tucked between the 
proximal ana distal ends of the duct to pre 
vent possible reunion and accessory ducts 
were carefully searched for in each Instance. 
This group may be subdivided into (a) occlu- 
sion of both major and minor pancreatic 
ducts (bj occlusion of major pancreatic duct 
alone and yc) occlusions of minor pancreatic 
duct alone Thu group was Intended to 
demonstrate the possible effects of ductal 
obstruction dinicallv as, for example, by 
stone stricture inflammation cyst, or tumor 
on the concentration of the blood amylase 

3 A group in which varying degrees of ex 
penmental trauma, simulating pancreatic 
injury dlmcaBy wtre produced 

4 A group in which the pancreas was 
totally extirpated In these experiments the 
motive was twofold first it seemed desirable 
to perform pancreatectomy in order to study 
the general behavior of the blood diastase 
following it* total removal and to compare our 
results with the observations of Milne and 
Peters, Schicringe? and Davis and Rosa and, 
second, because of the Interest which has been 
aroused by the occasional observation of very 
low values for blood amylase in patients with 
extensive malignant infiltration of the pan¬ 
creas. 

$. A group in which various chemical and 
bacterial Irritants were injected Into the pan 


creatic duct* without Egatkm of the duct fol 
lowing Injection and at injection pressures 
both below and above that required for the 
injected fluid to rupture the walls of the duct 
and enter the parenchymal substance of the 
gland This group was Intended to demon 
strate the effects of varying degrees of pan 
crcatitii on the concentration of the Wood 
amylase 

Samples of blood were taken before opera 
tion and again at frequent intervals after 
ward, and an estimate of the amylase concen 
trmtkm was promptly made. At the end of 
each experiment the animal was killed unleas 
death had supervened earlier and a careful 
necropsy examination was performed. The 
pancreas was removed and sectioned trans¬ 
versely at four points equidistant along the 
longitudinal axis of the gland. These sections 
were stained with hirmotoxyUn and eosln and 
an att emp t was made to correlate the anatom 
leal changes with the variations In the corves 
of the blood amylase 

Rjtnllx The following protocols represent 
typical experiments 

Experiment i On January 14, the abdomen of a 
female do* weighing i* blojpam* *u opened *nd 
the pancreas gentlyhandled. The major pancreatic 
dnet »i» erpoaed to tbe unc manner a* In opera 
taon* for the ligation or Injection of the duct and the 
abdoratn wu then immediately doted Thirty- 
ri|fct day* after operation total pancreatectomy was 
done. TDapancTea*»asgTti*ilTajriml«*mjAcally 
normal The blood amylase for the period of ob~ 
pervade® b shown In Chart I Curve i 

Gentle manipulation of the pancreas during 
laparotomy produced no change in the level of 
the blood amylase. 

Experiment a On January j, the minor pancreatic 
dm! of a male da* wdghing 11 kilogram* was doubly 
Heated and divided Tbe comfit*® of tbe ani m a l 
after operation wu excellent. On the fifty-teventh 
day after operation, the dot wai lulled under ether 
»nd the pancreas removed foe itndy GrtwJy and 
microacofiicaOy the aland appeared normal except 
for alight Increase in tire aameittivo tWme d the sup¬ 
porting attorns In the cephalic limb. Chart I, 
Curve * 

The least rise in the level of the blood amy 
lase and the smallest degree of pathological 
change was encountered in Ugatxons of the 
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Chart L Carre / contrcd Upsmtcmy—pancreas gen tfy handled 
and duct* crpoaed. Carre < minor pancreatic doct divided be¬ 
tween ligatures. Cam j, major panoratk doct divided between 
ligature* Carre 4 major and minor ducts dmded between 
ligature*. Carre 5 experimental trauma (cruthlDf with forceps) 
Carre 6, total pancreatectomy 


Carre 6 , total pancreatectomy 

smaller upper duct Apparently the number 
of a am affected bj its occlusion is not great or 

C ' ips adequate anastomoses with the 
r lower duct exist whereby the dammed 
up juice can find its way to the duodenum 
The evidence here however, emphasises the 
value of the test since even minor disturb¬ 
ances are readily demonstrable if the blood be 
examined shortly after the onset of the ob¬ 
struction 

Experiment ? On December 14 the makir pan 
oeatic duct of a female dog weighing U kilogrami 
was divided between ligatarc*. Her condition 
throughout was excellent- Postmortem examination 
on the thirty-eighth day after the operation showed 
the pancreas groasly normal but on microscopic 
examination there was a moderate degree of inter 
lobular and interadnar fibrosis and some atrophy of 
the acmi in the region of the head with slight de¬ 
tention of the ducts- Chart I, Curve j shows the 
variation* in blood amylase. 

Here a somewhat greater rise occurred than 
in the preceding experiment The maximum 
height was attained withm the first 48 hour* 
and fell thereafter grnduall} toward the pre- 
operative level This was a common ob¬ 
servation in the majority of experiments 


This particular experiment was of interest be 
cause of the secondary nses in the curve of the 
blood diastase a result which occurred several 
times in our experiments. This finding will be 
discussed at length further on 

Experiment 4 On December *4 both pancreatic 
ducts of a male dog weighing 8 kilograms were 
divided between ligatures. Following this procedure 
there was gradual loss of weight and strength 
Stools characteristic of pancreatic insufficiency 
were noted Twenty-eight days after operation the 
animal was killed with ether and tbe pancreas re 
moved for study In the gross the dand was 
atrophic, firm and markedly sderosed The micro¬ 
scopic picture in all of the sections was that of a vrefi 
advanced Inter lobular and interadnar fibrosis with 
atrophy and degeneration of many acini. In sections 
from the region of the head of the pancreas, the 
ducts appeared greatly distended and there was 
considerable fibrads of their walis The Islets of 
Langerhans appeared normal Chart I Curve 4, 
shows the venation fn the blood amylase, ana 
Figure 1 is a photomicrograph of a typical section of 
the poncrotts. 

As might be expected the greatest rise in 
the blood amylase occurred when the outflow 
of pancreatic juice was wholly prevented by 
the ligation of both upper and lower ducts 
Obstruction to either the major or minor 
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dact was followed Invariably by a lesser degree 
of elevation of the diastattc concentration of 
tbe plasma. The intensity of the pathological 
changes in the pancreas could be readily 
correlated with the degree of rise in the level 
of the blood amrlaae Figure i is typical of 
the sclerotic ana atrophic changes produced 
by ligation of both ducts tbe effects In ex 
pertinents in which only one of the ducts was 
obstructed differed only in being of lesser 
degree This group of oedurion experiments 
indicates the diagnostic value of such Ob' 


servatfon in human beings when disease of tbe 
pancreas Is suspected- Calculous, dcatndal 
or inflammatory’ obstructions of the ducts as 
wall as those obstructions arising from com 
preaswn by tumors and cysts can hardly be 
differentiated by such studies but the in 
ference may be drawn that a lesion of the 
pancreas is present, provided the patient is 
seta) early enough In general however such 
conditions as enumerated above ran a chronic 
course and are less likely to yield positive 
results on examination 

Ex fieri mt nt j On November 14 tbe candid limb 
of t_ba ptnorti of a female dot weighing 9 kflofntmi 
was brought oat throefb a small upper debt rectus 
(ncfsfcm and severely crushed with an eight inch 
Ochsnrr haemostatic fortepa at one point «*r the 
major duct tbe laws of the forceps were appbed to 
the transverse diameter 0/ tbe gland several times 
There was considenhle bleeding within tbe paren 
chym* and beneath the peritoneal investment of the 
pancreas and at several places the pancreas was 
severely lamented The animal remained fa errtHent 
condition and 14 days after operation was hilled 
with ether and the pancreas removed for stody 
Groasly the pancreas appeared normal errept for 
algns of old hjemorrhstrrs beneath the peritoneal 
covering Mkroscorecwlly the principal lesion was a 
hjrroovrhage Into the loteridiur and interlobular 
spaces with here and there areas showing atrophy or 
degeneration of acini Chart I Curve _f shows tbe 
variation m blood am)Ia*c and Figure J b a photo- 
micrograph of a tvptcal section of thb pancreas 

Trauma to the human pancreas, because of 
fta protected location is a rare occurrence but 
evidence of pancreatic injury may read!]) be 
demonstrated from a study of the blood 
amylase 

Ex fieri me *1 (> On March to, a total pantreatec 
torn waa dooeoo a male doe weighing rs kilograms. 
After 5 days, asthenia polralpals, polyuria and loas 
of w-rifbt were evident The hlood sugar by the 
Folm method ranged from 130 mflUgrems per 100 
cnblc centimeters of blood 00 tbe second day after 
operatioc to too mUhgTantsper 100 cubic centimeters 
of blood on the sixth dav afteT operation Tha pan¬ 
creas was grossly aod microscopfcaQy normal in ap¬ 
pearance- Chart I Curve 6 shows the ranjtion in 
the blood amylase 

Total extirpation of the pancreas causes a 
rapid fall in tbe diastatic activity of the blood 
This decrease In the amylase concentration 
however is of comparatively short duration 
and the concentration of the enzyme soon re 
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turns to the pre-operative level This ob¬ 
servation would 6cem to cast some doubt upon 
the explanations given for the low value of 
blood diastase reported in patients with 
carcinoma of the pancreas Further mvestiga 
tions Into the source of blood diastase and 
into the mechanism by which its concentre 
tion m the blood is controlled are desirable 

Experiment 7 On December 5 the major pan 
creatic duct of a male do* weighing 7 kilogram* was 
injected with 5 cubic centimeter* of a sterile solution 
of physiological saline. The subsequent course wu 
uneventful. Chart II Curve 1 show* the variation 
in the blood amylase. The pancreas was e xa m in ed 
at post mortem 14 days later and found to be grossly 
and microscopically normal 

The alight rise in the curve of the dally 
blood diastase concentration noted here may 
perhaps have been caused by the expen 
mental procedure, but such a slight difference 
in levels of diastase is within the normal range 
of vanability 

Experiment 8 On March 6 5 cubic centimeter* of 
gaitnc juice was slowly Injected Into the major pan 
creatic duct of a male dog weighing 10 kilogram*. 
There was an Immediate change in the region of the 
Injected duct from the normal pink appearance of the 
parenchymal surface to a deep grayish red dis¬ 
coloration The animal apparently suffered no Ill 
effects from the Injection and on the thirty second 
day after operation he was killed under ether and 
the pancreas removed for study Grossly there wa* 
a moderate degree of atrophy and fibrosis and 
microscopically the chief lesion* were a periadnar 
and periductal Infiltration of round cells and 
polymorphonuclear leucocytes Chart II Curve 2 
shows the variation In the blood diastase for the 
period of observation. 

The injection of 5 cubic centimeters of 
gastnc juice slowly at low pressure was with 
out effect on the general health of the animal 
A prompt nsc in blood amylase was the only 
apparent abnormal reaction to this insult 

The sections from the pancreas at post 
mortem revealed definite lesions 

Experiment 9 On February >3 c cubic centl 
meters of dog bfle was slowly injected Into the major 
pancreatic duct of a male dog weighing 9 kilograms. 
There was no immediate change In the gross appear 
ance of the gland follow Ing Injection Sixteen day* 
after an apparently uneventful course, the animal 
Was killed under ether and the pancreas removed 
for examination Grossly the gland appeared fairly 
normal but microscopically the lar ger ducts In the 


region of the head were somewhat distended 
There was considerable newly formed fibrous tissue 
and a moderate degree of round cell Infiltration In 
their walls but the mucosal lining appeared normal 
Chart II Curve j shows the variation in blood 
amvlase 

The injection of a small quantity of bile at 
low pressure had no apparent effect on the 
general health of the animal A study of the 
blood, however reveals an abnormal rise m 
the blood amylase and examination of the 
sections of the pancreas of this animal shows 
clearly the presence of definite pathological 
changes 

Experiment 10 On April 10 5 cubic centimeter* 
of a virulent culture of Badllu* coll was injected Into 
the major pancreatic duct of a male dog weighing 9 
kilogram*. The animal reacted normally In every 
way and on the seventh day after operation was 
killed with ether The pancreas grossly appeared 
normal but histologically there was distention of 
the ducts with much newly formed fibrous tissue in 
the walls and a marked Infiltration of round cells and 
polymorphonuclear leucocytes There was some 
desquamation of the ductal mucosa and. In many 
Instances, the lamina contained considerable amounts 
of leucocyte* and cellular debris. Chart II Curves, 
show* the variation In the blood *my la*e throughout 
the period. 

The injection into the pancreatic duct of 
suspensions of virulent bacteria without 
rupturing the duct produced greater rises in 
blood amylase than occurred in any of the 
preceding experiments. While there was 
nothing abnormal in the subsequent be 
havior of any of these animals it was quite 
evident from examination of the pancreas 
microscopically later that definite lesions had 
been produced We believe that the evidence 
indicates that the rise m the concentration of 
the amylase of the blood is directly due to the 
effects of experimentation on the pancreas 

Experiment 11 On April 27 13 cubic centimeters 
of a sterile solution of physiologic saline was Injected 
into the major pancreatic duct of a male dog weigh 
ing 7 kilograms. The postoperative course was un¬ 
eventful. On the fifteenth day fallowing the opera 
tion, the a nim al wa* killed with ether and the pan 
crea* removed for examination. It was groesly and 
microscopically no rm a l . Chart II Curve 5 shows 
the variation In blood diastase. 

The injection of 15 cubic centimeters of 
physiologic saline under sufficient pressure to 
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rupture the duett produced a moderate rite 
tn blood diaatase but microscopic examination 
of sections of the pancreas subsequently re¬ 
vealed no definite evidence of Injury 

Ex fieri me nl 11 On November i EL the mjor pan¬ 
creatic dnet of a male dog of io kilogrami *n in¬ 
jected Skith 15 cubic centimeters of bfle under 
tufhdent pcnvirc to break through the darts and 
force the fluid out Into the paranehrymal sabatance 
The pancreas quickly became swoflea and italned 
deeply y, vth bOt The animal died eariy the fofkrw 
in* mominf and at postmortem exammatkm then 
was ctmslderibl* thin unguineons exudate In the 
peritoneal cavity and a markedlr swollen, b0&~ 
atsined, hstmovrhi*rc pancreatic viand There wera 
many areas of fat necroaaa in tie omen tom Tha 
ms for pancreatic duct a is probed and found patent. 
The aactKWi* nucroacopicatly showed a widespread 
destruction of all nnfti of the hhtoiofical atroctore 
Flguia ana photomicrograph of a typical are* and 
Chart II Curve 6 *ho*» the variation* fn the Hood 
amylase 

Arute pancreatic necrosis may readily be 
produced experimentally by the Injection of 
the pancreatic ducts with a larger quantity of 
fluid and at a pressure great enough to rupture 
the terminal end chambers of the ducts and 
thus force the material within the substance 

f 'f the gland The course from then on la 
ulminatmg and the blood amylase within a 
very short time increases tremendously The 
value of blood diastase determinations In the 
differential diagnosis of acute abdominal 
disasters is ably demonstrated in this ex 
penmmt 

aECAPmjLATron 

While it is not our purpose to evaluate 
various methods for the determination of the 
diastatic activity of the blood the method 
used here is probably as satisfactory as any 
for routine clinical work. We have had no 
experience with the method recently de 
scribed by Somogyi but feel that his cntiann 
of one aspect of our method is valid. We too 
have had the same experience with the 
difficulty of preparing exactly similar solu¬ 
tions from different batches of starch this 
objection In our experience however has not 
been Important 

In a series of 15 apparently healthy animals, 
the amylase of the blood averaged 30-6 units, 
the lowest reading obtained was 15 units and 
the highest was 4-M units. 


In experimental pancreatic disease, varia 
twins m the level of blood amylase occur with 
regularity In dogs and definite lesions are 
readily found subsequently within that organ 
On the basis of these experiments, however It 
must be admitted that for practical chmcal 
purposes the value of the study of blood 
diastase Is largely limited by the length of 
time which has elapsed since the onset of the 
disease. Experiments which result in ob¬ 
struction to the outflow of pancreatic juice 
and experiments which occasion varying (le 
gre es of pancreatitis, show rises in blood 
diastase value* above normal within a few 
hours. The height of the rise seems to be 
directly proportional to the degree of occlu¬ 
sion of the pancreatic duct* or to the extent 
of parenchyma involved in Inflammatory 
pro ce ss es . The maximum rise In complete 
duct ligation experiments Is reached within 73 
hours and the curve of increased amylolytic 
activity Is sustained usually for not more 
than 8 to 15 days In a few experiments 
(t and 5 Chart I Carves j and 5) secondary 
rises in amylolytic activity took place after 
the primary fall had occurred. DeTakats and 
Nathanson made a similar observation during 
their work on the correlation of the interns] 
and external pancreatic secretions Using the 
Wohlgemuth method they noted an eariy 
rise In blood diastase after notation or ligation 
of the tail of the pancreas followed by a 
secondary nse about the seventh day They 
make the Interesting suggestion that this 
secondary rise Is due to the disappearance of 
the Initial cedema 

While the essential function of the amylase 
hi the various thanes and fluids of the bod) is 
not well understood the mechanism by which 
increases In the normal content of the amylase 
of the blood plasma occurs seems fairly dear 
Obstruction of the ducts of the pancreas leads 
quickly to an overdlstentlon of the ductal 
system the back pressure thus caused soon 
results In atrophy and degeneration of the 
secreting units, the acud and further aecre 
txm stop* before this stage is reached how 
ever a reabaoipbon of the diastatic ferment 
Into the blood stream takes place and Its 
concentration there is greatly increased. The 
ferment soon appears in increased amount in 
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the urine and there is a greatly diminished or 
total absence of diastase in the fiecea Gradu 
ally however, the blood diastase returns to 
normal concentrations and this recession 
probably parallels the processes of atrophy 
and degeneration taking place within the 
acini of the pancreas Inflammatory processes 
also result in abnormally high values possibly 
in very much the same way The mflamma 
tory swelling of the aam and the lining of the 
ducts is no doubt responsible for the enzymes 
being passed back into the blood stream and 
increasing the concentration there far beyond 
normal In acute pancreatic necrosis the sud 
den and extreme elevation in blood amylase is 
possibly due to the rapid extensive cellular 
destruction which occurs The liberated fer 
ments are quickly token up by the blood and 
may be found there m great concentration 
within a few minutes after injection 
Wohlgemuth, and Polacco and Midann 
have shown for the salivary glands, that ob¬ 
struction of Stenson’s ducts results in mcreased 
diastatic activity of the blood and unne The 
salivary glands should be more thoroughly 
Investigated In conjunction with the pancreas 
That the pancreas is not the mam source of 
starch splitting ferments in the blood, is 
shown by the fact that after total pan 
createctomy the blood amylase falls to ap¬ 
proximately 30 per cent of the pre-operative 
level (Chart I, Curve 6 ) but very quickly 
starts bade to normal. This return to normal 
after pancreatectomy occurs in about the 
same length ot tune as noted for those expen 
ments resulting in greatly increased concen 
trations of blood diastase. The reason for this 
rapid fall In diastase and subsequent return to 
normal after pancreatectomy is not dear 
More study vs needed to throw light on the 
primary source of blood amylase 

In control experiments, gentle mompula 
tions of the pancreas or the injection of 5 
cubic centimeters of sterile physiological 
saline causes no significant variation in the 
amylase content of the blood The Injection 
of physiologic saline in amounts of 15 cubic 
centimeters or more with pressure enough to 
rupture the ducts caused a moderate rise in 
blood diastase. This probably is due to mild 
trauma, os noted by Opie 
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Traumatizing the pancreas mechanically 
also ga\ e rise to a moderate elevation in blood 
amylase but caused little disturbance In the 
general health of the anunal 

Bal6 and Ballon studied the effect on the 
pancreas of obstruction to its ducts. Their 
observations indicate that acute or chrome re¬ 
tention of pancreatic secretion brings about 
histological changes consisting of a dilatation 
of the ducts and end chambers and a flatten 
mg of the cells in the glands. Necrosis may 
then follow and a lipomatosis sometimes re 
suits from fat replacement in the necrotic 
area*. These investigators also believe that 
an increase m the sue of the islands of Longer 
bans may take place McWhorter, in a recent 
review of experimental pancreatitis notes 
considerable disagreement among investiga 
tore with regard to the readiness with which 
fatal pancreatitis can be produced In these 
investigations, however, the production of 
acute pancreatitis in the dog experimentally 
by the injection of bile gastric juice or viru 
lent bacteria was readily accomplished when 
care was taken to rupture the pancreatic 
ducts during injection but if this was not done 
the effects were mild both clinically and 
pathologically The lesions noted m some of 
our experiments, moreover, are similar to 
those reported by Johnson and WIes and 
de Takats They consist pnmarilv in de 
generative changes in the acini and fibious 
tissue replacement Ductal changes pictured 
by Bald and Ballon were also noted The 
islets generally were unaffected Correlation 
of the pathological findings with the curves of 
the blood amylase indicates a direct relation 
ship between the height and the duration of 
sustention of the curves, and the extent and 
intensity of the lesions 

CONCLUSION 

The normal range of the blood amylase is 
fairly narrow and is little affected by ordinary 
conditions of life Estimations of the blood 
amylase in suspected pancreatic disease may 
be of the greatest value, for if increased or 
diminished concentrations of blood amylase 
ore found involvement of the pancreas is 
greatly indicated The observations, how 
ever, must be made during the comparatively 
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brief period (8 to 15 days) of abnormal blood 
concentration otherwise blood amylase value* 
again within the normal range are likely to be 
encountered In patient* with chronic pan 
creatitii, pancreatic tumor*, cyits and ductal 
obstruction* of variou* kinds it would seem 
therefore that many negative result* must be 
expected Tbu* the dinlcal value of the teat 
as a routine will prohibit not be great except 
m the few cases teen early by the clinician at 
the onset of the riueaie and examined prompt 
ly for evidence of abnormal variation* in the 
blood amylase The technique 1* ample and 
the determinations can be made quickly b> 
anyone familiar with the method This con 
■■deration and the fact that a high incidence 
of positive remit* may be expected in acute 
condition* involving the pancreas and that 
tbu information would be of Infinite value to 
the turgeon ihould recommend this test es¬ 
pecially in auch cases 
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PRE-OPERATIVE PREPARATION OF THE PERITONEUM IN 
SURGERY OF THE LARGE INTESTINE 

J- DVi AfeD L \OUVG Ja ilD FACS axd GCORGF A MARKS U D Btwnn 


AS the details of the technique of various 
L \ surgical procedures in the abdomen 
i- V have beaime more and more stand 
ardized greater attention has been focused 
on other factors tending to increase the 
safety of the operative work. The chief fac 
tor in the mortality following operations on 
the large intestine has been postoperative pen 
tonltis As we look at the problem as a whole 
this postoperative peritonitis is due to one of 
three causes 

i Soiling of the peritoneum at the time of 
operation because of poor technique 

3 Soiling of the peritoneum from a late 
leak in the suture line- This may be due to 
poor technique but is more likely to be due 
to poor pre-operative preparation so that the 
tissue is in poor condition from oedema The 
bowels themselves are in poor condition so 
that there Is abnormal gas pressure after 
operation and the combination results in poor 
healing and leakage 

3 A lack of immunity In the peritoneum to 
a slight infection which, under more favorable 
circumstances, it should be able to handle. 

The first danger has been lessened by the 
various forms of mechanical apparatus which 
aid in resections as, foT instance the Rankin 
damp and our own intestinal anastomosis 
damp (13) The second danger has been les¬ 
sened by all those measures which improve 
the condition of the bowel and tend to restore 
the normal chemistry of the body The third 
factor has only recently been studied In an 
attempt to meet the problem from a practl 
cal standpoint. 

It has long been recognized that the pen 
tonevrm will react to various sterile substance* 
in a manner that is not entirely understood 
and up to the present has been very little 
studied. The ability of the peritoneum to 
absorb solutions has been made use of par 


tlculariy In children for the intrtperitoneal 
injection of fluids and for medication. The 
intraperitoneal use of diphtheria antit oxin 
has been recognized the amount of reaction 
apparently depends on the type of antitoxin 
used Where the whole serum was used there 
was a marked reaction in 66 per cent of the 
cases as against 13 per cent where the refined 
antit oxin was used (7) The peritoneal cavity 
has also been used for the administration of 
neo-arsphenamlne without harmful effects or 
damage to the peritoneum (to) Neverthe¬ 
less as with every foreign substance there are 
reactions in certain cases which are so severe 
that, at least in experimental animals, a con 
nderable exudate and some later organization 
have often been demonstrated Our knowledge 
of the reaction of the peritoneum to various 
substances has come because of the need of 
using this pathway for the introduction of 
substances either fluid or drugs into the 
body Consequently no other extensive 
studies of what happens in the pen to Drum 
Itself have been made. 

Four years ago Rankin and Bargen (8 9) 
first published the results of their attempts to 
immunize the peritoneum by the use of vac 
ones prepared from streptococcus and colon 
bacfllua recovered from fatal cases of peri¬ 
tonitis. Injections were given IntraperitoneaHy 
on two occasions before operation with a con 
sidermble degree of reaction but with such 
satisfactory results that the discomfort seemed 
to be more than overbalanced They reported 
a reduction in mortality from 33 per cent to 5 
per cent On the bails of these figures as 
given, it seems reasonably dear that a local 
Immunity had been produced 

■When we use the word Immunity we are 
talking about something the exact nature of 
which h not understood certainly not com 
pletely What we actually know about Is the 
result of the process which ends in Immunity, 
and that is the resistance either of the body as 
a whole or of certain tissues to infection when 
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exposed. We have been taught that immunity 
may be other natural or acquired Probably 
all immunity is acquired, although the 
process in some instances takes place without 
knowledge or upset to the individual just as 
it is suggested at present that the so called 
natural immunity to infantile paralysis may 
actually be an acquired immunity from an 
early mild form of the disease too little 
bothersome to be noticed As an example of 
local immuni ty, we know that in a case of 
destructive sepsis in a finger where so much 
damage has been done that amputation is 
necessary the safest tune to do ft is not after 
the healing has been completed, but before 
this has taken place when there are certainly 
some organisms present To go more directly 
to the tissue we are discussing it is a well 
accepted fact that m a gall bladder operation 
following soon after a subsiding acute chole 
cystitis pus from the gall bladder may be 
spilled mto the peritoneum with comparative 
immunity Also, in the face of an old fcecal 
fistula the danger of peritonitis is very much 
lessened if any operation in the peritoneal 
cavity has to be undertaken This is even 
true after a temporary colostomy has been 
done to relieve an acute obstruction The 
secondary operation necessary to resect a 
carcinoma has been made much safer because 
of it 

Also in considering this question of Imrnun 
lty certain isolated facts ha\e come to mind 
which, when put m tbeir proper place, must 
make us feel more and more stronglv that the 
question of the receptivity of the tissue may 
be as important as the presence or absence of 
a small amount of infection For instance a 
few years ago we became interested on the 
East Surgical Service at the Massachusetts 
General Hospital In the possibility of Infec 
tion coming from the inside of a glove tom 
toward the end of an operation The bac 
tenologist at that time was considerably inter 
ested and for over 4 months the inside of all of 
the gloves of the whole surgical team were 
carefully cultured and it was found that the 
one man who put the gloves on wet in 70 per 
cent alcohol would show the occasional cul 
ture of a Staph) lococcus aureus, strepto¬ 
coccus, or some other organisms as often as 


the men who used dry gloves. It was found 
that the house officer in charge of the septic 
ward was no more likely to have organisms on 
his hands than anyone else It was also 
demonstrated that in none of the cases in 
which organisms were grown did there happen 
to be any postoperative sepsis. Recently 
Hunt has agitated the question of air bom 
infections and be and others have dem 
onstrated a growth of various potentially 
virulent organisms on a Petn dish reposing 
near the open abdominal wound but again no 
connection between this and fatal infection 
has developed In other words the tissue 
must be prepared to receive them This whole 
problem has been well brought out by Cabot 
in hi3 article called ‘ The Doctrine of the 
Prepared Soil ” 

We must recognize here that factors other 
than immunity per se come mto the question 
because of course the bowel above the 
obstruction has been made more normal and 
the bacteria present rendered less virile by 
the other measures used The tissue has been 
improved in general condition by relieving 
congestion and cedema and the chemical 
balance of the patient has been restored but 
certainly no one can deny that the peritoneal 
irritation which has taken place and the slight 
peritonitis which has also accompanied the 
colostomy has added the indefinite something 
which increases the factor which we call local 
immunity In view of all these problems in 
volved in the miestion of immunity it is cer¬ 
tainly reasonable to employ all the known 
methods which can be demonstrated to be 
safe and which may have an effect In lessening 
the danger of peritonitis m those operations 
where it is the commonest cause of mortality 
Because of the complicated nature of the 
process we call immunity, it seemed to us that 
there might be some doubt whether the 
reaction which came from the use of the vac 
ane as used by Rankin and Bargcn was 
actually a specific immunization or whether 
It was in fact merely the response of the peri 
toneum to an Insult represented b) the intro¬ 
duction of a foreign protein and whether the 
same benefits might not come from the same 
reaction induced with a less marked upset to 
the patient Inasmuch as one of us (Ei Y ) 
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had been interested In the postoperative use 
of amciotic fluid and became both from 
reports and personal use felt convinced that a 
beneficial reaction took place it seemed 
reasonable to believe that the pre-operative 
u*e might give the same degree of protective 
reaction 

In 1937 and 1929 Johnson and Warren 
ublithed their paper* on the u»c of omnkdlc 
uid in the peritoneal cavity alter operation. 
Since that time other report* have been forth 
coming from Lacey Trussler and other* (3 
411) It teems dear that there ia a certain 
beneficial reaction in the peritoneum tending 
to »tlmulate the normal heeling process and 
as a purely secondary fact because of thU 
mi nimi t ing postoperative odhewms and les- 
aening the tendency toward the development 
of pen tom ti» Experimental attempt* to pro¬ 
duce peritonitis in control animal* have met 
with considerable difficulty as the animals 
tend to die promptly from tone absorption or 
else to recover without going through the 
dim cal picture of peritonitis as we aee it in the 
human being Various agent* have been used 
to irritate the peritoneum and in his studies 
on peritonitis, David found that a well formed 
exudate coming as the result of peritoneal 
injection of 5 per cent turpentine emulsion 
completely prevented the absorption of Bacfl 
las cob Injected into the peritoneal cavity 
It seemed to us then that it was reasonable to 
try the pro-operative injection of amniotic 
Sold and tec if we could demonstrate any 
beneficial effect from it The harmlessnes* of 
the *ub*tonce had been already demonstrated 
beyond question and therefore it seemed fair 
to start at once with dime*! cose* as well as 
to attempt to see what actually took place in 
animal*. Accordingly with the co-operation 
of the pathological department of the Harvard 
Medical School and the East Surgical Sendee 
at the Massachusetts General Hospital studies 
were started There were several problems 
involved, the first of which was the question 
whether any peritoneal reaction took place 
without a constitutional reaction too severe 
to justify further use Another was whether 
one injection or more than one injection was 
best, and at what time before operation It 
should be given. 


cxnrxcAL work 

It U obvious to any surgeon that a great 
deal of dinical evidence must be available 
before deductions of value can be made In 
thl* study we have used pre-operative injec 
tkms of nmnfotlc concentrate In 49 case* 
involving for the moat part operation on the 
large intestine The technique has been as 
follows In the first 10 or 13 cases, we used 
amounts of the fluid varying from 50 to 200 
cubic centimeters. We tried using it 1 day 
2 days, and 1 and j days before operation. 
Inasmuch as the result seemed to be the same 
we began to use the time interval suggested 
by the curve of aseptic peritonitis found In 
experimental animals Thus, for the last 35 
cases at least, the Injection has been of 50 or 
100 cubic centimeters onl> given from 5 to 8 
hour* before operation It Is given through a 
small blunt lumbar puncture needle paying 
doe attention to any question of previous 
adhesions In one case where there had been 
multiple abdominal operations we did not u*e 
it at all although we should like to have done 
so for fear of Injuring bowel as this procedure 
conic* with it the same nik os any abdominal 
puncture that of Injuring bowel*. In fact 
that question came up in the only death where 
post ope rati re peritonitis was the possible 
cause As a rule there is very little reaction 
Several times when the house officer ha* 
awakened the patient at three in the morning 
to give the injection the patient has gone right 
to *leep ag ain without discomfort. Never 
tbeless in some cases there will be abdominal 
cramps, nausea, or a little of both but a* a 
rule there la not enough disturbance to make 
the reaction of seriotu moment to the patient 
At the time of operation, if it is done at the 
height of the reaction there wffl be present a 
cloudy fluid of some 6 or ia ounces in amount 
which coagulates very quickly which is sterile 
on culture and has a polynudear cellular 
content on linear The intestines are injected 
throughout Even up to 15 hour*, the lute* 
tine* will *tffl be Injected and there wiD be * 
thin coating of erudate containing mostly 
polynuclear leucocytes. The patient * leuco¬ 
cyte count taken before the injection and at 
the height of reaction, trill increase from nor 
mal or slightly above up to 25,000 or even 
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30 000 The leucocyte count in the pen ton cal 
fluid will be from 50 coo to 100,000 The cul 
ture is sterile. Though impressions are decep¬ 
tive there is a very strong impression m our 
minds that the postoperative course in these 
cases is much smoother than in those cases in 
which no ammotic fluid was used 

In these 49 cases there have been 3 deaths. 
All 3 of these have been studied at post mortem 
and the details am as follows 

One death was shown to be due to post 
operative pneumonia and no peritonitis was 
present 

The second death occurred in a woman of 
53 years with an early carcinoma of the sig 
mold. A resection and end to-end anastomosis 
was done over the Young clamp without 
difficulty and a cmcostomy was done at the 
same tune The patient did very well follow 
ing operation Her bowels moved on the fifth 
day by rectum On the afternoon of the 
seventh da> there suddenly occurred a severe 
abdominal pam with collapse and evidence of 
some sen0us Intra abdominal accident. Pa 
Pent % condition became very rapidly worse 
and she died in 24 hours. Autopsy showed a 
perforation about half an inch from the suture 
une winch was undoubtedly due to the cut 
ting of one of the fat tabs with interruption of 
a terminal artery as described by Rankin 
The clinical course up to the time of death 
and the appearance of the peritoneum at 
autopsy strongly suggested that there had 
been no peritonitis up to the time of this 
perforation 

The third death occurred following a com 
bmed abdominoperineal resection for cancer 
of the rectum This patient had postoperative 
intestinal obstruction which required a sec 
ondary operation At the original operation 
there was localized reddening at one spot on 
the bowel which the operator thought might 
have been due to the needle At the second 
operation a very slight amount of peritonitis 
was present and it was impossible to say 
whether this was merely a congestive change 
due to the obstruction However the patient 
did have at autopsy a moderate amount of 
peritonitis. This is the only case in which 
postoperative peritonitis a* such was the cause 
of death 


If we compare these figures with those for 
patients who were operated upon at the 
Massachusetts General Hospital during the 
same penod of tune and in whom no pre¬ 
operative intrapentoneal injection was used 
the figures are as follows 46 cases of large 
intestinal surgery with 8 deaths from perito¬ 
nitis, which gives us a mortality of 17 3 per 
cent These include many cases in which 
nothing but a colostomy was done If we take 
only those cases m which the bowel was re¬ 
sected, there was a mortality of 38 per cent 
Inasmuch as the 49 cases in our senes with 
the injection all include resection it is faiT to 
use the latter figure of 38 per cent with which 
our mortality of 2 per cent should be com 
pared Inasmuch as the type of case is the 
same and the technique was the same in other 
respects it seems that this difference in mor 
tahty was not purely accidental 
In one case we used this fluid with the addi 
tion of gum tragacanth as has been recently 
done In connection with the intrapentoneal 
use of colon vacane Since in this case there 
was no change m the appearance of the pen 
toneum, the smear taken did not show any 
difference in the type of cells and since the 
technique is somewhat more complicated 
we have not repeated the use of this oombina 
tion 

The results from the cases available up to 
the present are sufficiently striking to point 
toward certain conclusions which seem to us 
to warrant further study along this line As 
a matter of fact, they have seemed so sug 

g estive to us that we are using the injection 
1 all such cases as a routine because we 
believe that the aseptic pentomtis caused by 
the ammotic fluid lessens the nsk of post 
operative pentonltis 

EXPERIMENTAL WOBJT 
Investigation of the reaction of the peri 
toneum to mild irritants both chemical and 
bacteria] have shown the occurrence of a 
cycle of cellular response Capped m 1930 
demonstrated this by the use of supravtUO 
stains following intrapentoneal injection of 
guinea pigs with a concentrated infusion 
broth He found the first cells to respond 
were the small mononuclears followed during 
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the initial 18 hours by an increase of poly 
morpbonu dears up to 50 per cent The maxi 
mom reaction occurred between 18 and 04 
hours after Injection Repeat e d injection* 
intenmfied the reaction stimulating mono- 
nudear more than the polymorphonuclear 
cells 

Ammotic fluid concentrate is a very mild 
peritoneal irritant and the reaction of the 
peritoneum to Its pretence was investigated a* 
well a» compared to hormone broth and hyper 
tome glucose solutions 

Guinea pig* weighing about 350 grams were 
used The animals reenved an intrapen- 
ton eal injection of 10 cubic centimeters of 
ammotic fluid through a blunt hypodermic 
needle introduced slowly through the panetr* 
Hourly cell counts were then done on the fluid 
aspirated trom the peritoneal cavity through 
a similar needle It was neceaaary to dilute 
the fluid immediately alnce the fibrin present 
coagulated rapidly Counts were done hourly 
during the first 6 hour* after Injection A 
typical chart 1* shown in Table I 

If a second injection of amnio tic fluid were 
given *4 hour* alter the first a more pro¬ 
nounced exudation of cells occurred It wan 
hard to count the cells accurately because the 
coagulam formed rapidly This consisted of 
fibrin loaded with polymorphonuclear* in it* 
meshes Whereas during the first p hours 
after the first injection the fluid ajpirated was 
dear or only faintly cloudy that after the 
second was visdd yellow and coagulated 
rapidly on addition of add and aboard cdl 
counts varying from 32 000 to 55,000 poly 
morphonudear*. During this period the 
mononuclear cell* increased to 30 per cent or 
more 

Senes of count* were done on the fluid after 
injections of hormone broth and 10 per cert 
giueose in saline. Cell and fibrin response 


after the broth was aimilaT to that after 
amnio tic fluid, but wus very slight after gla 
cose usually amounting to a few hundred 
cells per cubic millimeter with a faint trace of 
fibrin after treatment with acetic add, 

Guinea pigs receiving as to 1.0 cubic 
centimeter intropentoneallv of a saline emul¬ 
sion of cultures of Barillas cx>D from agar 
slants died very rapidly tmudh within 18 
hour* with little or no peritoneal reaction in 
t he form of sascular infection cellular exudate 
or fibnn deposit. Those animals which 
received first an intrunentoueal injection of 
amnio tic fluid followed In 34 hour* by equal 
dose* of the saline emulsion* of Btcfllii* cob 
survived from 36 to 7* hour*, and showed a 
web marked peritonitis with fibrin and 
exudate Smear* from the peritoneal cavities 
of the animals without amnloUc fluid were 
found to be loaded with organisms while the 
exudate in the injected animal* contained 
many lea* 

This experimental work Is of necessity in 
complete \\ e both came to fed eariv In the 
work that the most important thing we couki 
do was to attempt to establish the curve of 
reaction Thu seemed to reach Its peak 
approximately 6 hour* after the injection We 
depended on the clinical study to give an 
answer as to the dinlcal value of this pro¬ 
cedure Further experimental work fs bring 
done by others which will tend to help estab¬ 
lish the validity of this procedure from the 
experiment *1 point of view 

svvnuiY 

1 \ senes of case* ii here presented in 

which an attempt has been made to produce 
• protective reaction in the peritoneum by the 
use of ammo tic fluid concentrate injected 
before operation In the senes of cases here 
reported the mortality was reduced to a per 
cent 

* A very brief rfiomf of the experimental 
work attempting to establish the maximum 
effect of this injection is given. 

3 We believe that the uv of this non¬ 
specific peritoneal stimulant contributes mn 
tenaBy to the safety of operations in the 
peritoneal cavity involving resection of the 
Urge boweL 
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MALIGNANT DISEASE OF THE FEMALE GENERATIVE ORGANS IN 
THE FIRST THREE DECADES OF LIFE 

BERNARD T SCHREINER, U D EACS uto WILLIAM H WEHR.MD Btrrruo Nav You 

h>^,UD IMcto 


O RDINARILY malignant disease u 
looked upon ns a malady occurring In 
middle life but it U t known fact to 
pathologists and gynecologist* of large ex 
perience that malt guanoes of the generatii e 
organa in childhood and young adult life ere 
relatively speaking r>ot uncommon It a true 
that with each decade the incidence of cancer 
increases and that certain types, aach as 
uterine and breast malignancies occur chiefly 
fn the fourth and fifth decades 

Williams states that the incidence of cancer 
increases with each decade after 35 rising un¬ 
til the seventh decade and that female* are 
more precocious from the start as Is especially 
noticeable in the age penod 45 to 55 
Observation of malignancy in young adults 
during the past few years prompted us to re¬ 
view our records and if possible to determine 
any facts of importance in relation to symp¬ 
toms, the stage of the disease at the time of 
admission treatment and the results of 
treatment given 

The experience of all who treat malignancy 
has been that the disease is virulent in young 
adults, running a much more rapid course than 
in patients of middle or old age 
The campaign by various societies for the 
control of oncer is bang earned on more 
vigorously of late than ever before Thu 
education of the lay people presents the family 
phyxidan and surgeon with a greater re 
sponsfbihty than ever before In detecting 
these lesions at the earliest possible moment 
so that proper and energetic treatment can be 
instituted 

The yetuij or brrthda) examination will be 
of benefit in detecting more eariy cases but 
much greater stress must be laid upon the 
significance of the presence of sores, abnormal 
discharges tumor formation, and other symp¬ 
toms such as pain and pressure and the fact 
that cancer is a possibility in childhood and 
young adult life 


There were 3,405 patients suffering from 
malignant disease of the female generative 
organs admitted to the State Institute for the 
Study of Malignant Disease up to October 1 
*913 ' Ve somewhat astonished to find 
114 of these patients were 30 years of age or 
younger 4 6 per cent of the total gynecological 
malignancies admitted Table I shows the 
incidence in each group 


TABLE I —DtCTDENCE 

TttbdKft n* batia W T«uJ K« fwl—rfi ?tt amt 



Y*t» 

Uamimaa 


•M M 

CERVIX 

Cancer of the cervix uteri in young w oman 
constitutes 68 per cent of the 114 cases 
presented here or 4 9 per cent of the total 
number of cervix cpitheliomata admitted 
Careful inquiry Into the histories of there 
cares revealed (i) that only one of the 78 
patients was unmarried (3) the 7, other 
patients had from one to eight pregnancies, 
bearing out the theory that trauma and in¬ 
flammatory lesions have n large influence In 
the production of malignancy of the cervix 
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(3) that all gave a history of discharge so called 
Icucorrhcea, for varying periods of time up to 
7 years (4) that the important symptoms 
ref enable to menstrual periods consisted of 
bloody, watery or foul discharge between the 
regular periods (see Table IV for age incidence) 

In comparing the symptom of discharge in 
the various stages of advancement little could 
be learned In recording the 78 cases of 
epithelioma of the cervix the Schmitz group¬ 
ing was used Ten cases fell into group I 
4 Into group II 39 into group HI 37 into 
group IV and 8 into group V 

Table II shows a comparison of the dura 
tion of the symptoms, bloody or watery dis¬ 
charge (kucorrhcea not included) in the differ 
ent groups. It will be seen that there is little 
difference of duration in the early and far 
advanced cases so not much knowledge is 
gained to guide us in the early symptomntol 
og> 

Blood as a symptom must be looked upon as 
accidental—yellowish, watery or foul smelling 
discharge usually precedes the showing of 
blood which does not occur until the tumor 
begins to ulcerate and break down Abnormal 
discharges in young women are Indications of 
pathology which usually is found to be 
endocerviatis with so called erosion. This 
condition may be considered a precursor to 
malignancy according to Ewing who says 
1 A chronic endocerviatis precedes cancer m 
the great majority of cases and the routine 
examination of this tissue reveals abnor 
mail ties m the morphology and position of the 
epithelium which constitutes precancerous 
conditions. 

Baiie\ m a monumental piece of research 

An Inquiry into the Basic Cause and Nature 
of Cervical Cancer’ which is exceedingly 
illuminating and worthy of careful consldera 
tion by' all who are endeavoring to prevent 


malignancy of the cervix also states that the 
ultimate sequel to erosion is malignancy 

It will be found that cancer prevention in 
this particular group of malignancy lies within 
the grasp of the family physician who should 
acquaint himself with the evidences of 
cerviatis ulcerations erosions and leucoplaac 
areas on the cervix so that he may advise 
proper treatment for these precursors of 
malignancy 

If seen early there is a good possibility of 
eradicating cervical cancer The recognition 
of the disease m its early stage espeaally m 
young women is important as it may be the 
means of saving the life of a young mother so 
needed for her children s sake 

Attention 15 frequently called to the fact 
that the incidence of cervical cancer is lower 
in Jewesses Sorsby says ‘ The observance 
of the Mosaic code undoubtedly produces a 
high degree of sexual cleanliness and it is sug 
gested that this cleanliness with its con 
comitant restrictions on cohabitation at times 
when rest is probably benefiaal as after 
parturition and menstruation is a factor in 
the lower madencc of utenne cancer among 
Jewish women—the regulations of the Mosaic 
code make the appearance of discharges a 
cause for inquiry as to its nature and a 
woman with a blood stamed discharge is 
theologically 'unclean* ” None of the pa 
tients in our group was Jewish 

Parabuceu quoted by Stout collected data 
from several Russian gynecological dimes 
which show that cancer of the uterus in 
women from 34 to 30 represents no less than 
24 per cent of all cases of utenne cancer He 
attributes this to the increasing use of arti 
fiaal abortion and anticonceptional methods 
m Russia. 

The results of treatment given in this group 
of patients have been as good as the general 
average in cancer of the cervix in groups I and 
II Group I yielded a 50 per cent 5 year cure 
in the 6 cases in which the patients were ad 
mitted and treated 5 or more years ago Only 
one patient in this group died from the dis¬ 
ease, the 2 others were lost trace of a few 
months after treatment and wc have been un 
able to ascertain the end result so that this 50 
per cent is the absolute 5 year cure Of the 
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4 patients admitted and treated lo» than 5 a In 1 to 2 year*, and 4 were kat trace of 

years ago 3 axe dmjcafly well lor it month* unimproved in from 4 months to 1 rear 8 

rfirh, or pnce the time of their original treat months The 11 others admitted lee than 5 

m erit 1 has not returned Race treatment and years ago also died—8 in lea* than a rear and 
we have been unable to ascertain the result of j in j to 2 year* 

treatment, and 1 died 4 year* after admission Of the 8 cues in group V 1 was not treated 
from recurrence and extension of the disease i was lost trace of m 7 months, 4 died In less 

The group H cases yielded a 33 per cent 5 than a year and r In x to years 

yeir cure in the ^ cases with admission and One case of adenocarcinoma of the cervical 
treatment 5 or more yean ago One other canal aged 17 veara, and 1 case of ad mo¬ 
pe dent in this group admitted 10 months carcinoma and epithelioma of the cervical 
•go u alive and free from the diaease tmoe canal aged *9 year*, were treated. Thi* latter 
the time of onglna! treatment case hod recurred after operation, and at the 

In the groups III I\ and \ cases pallia- time of admissoc both were far advanced 
boo* only were rendered none survived the <; Following irradiation 1 was lost !n a month* 
year period Tbi* is very discouraging m And the othn auevumbed to the disease m 6 
companion with the general statistic* months 

Thirteen of the group Ill cases were ad- ovaby 

nutted 5 or more rear* ago all died—6 in le*« Fwmg in ipe&king of malignant disease of 

than a year 2 between 1 and 3 years 2 be- the ovary tay» AH age* are susceptible 
tween * and 1 year*, and 1 in 4 year* and 8 from birth to *enllity and that ill lesion* 
months This last patient was chmcaHy wed with few exception*, are very malignant 
for almost 2 year* following her original treat We have *3 case* of malignancy of the 
ment but had a recurrence which progressed ovary occurring In patients to year* of age or 
and caused death Of the 16 other patients younger to report, 6 papillary qyitadeno- 
admitted leas than 5 year* ego— 5 are cflnicuBy caroDomnto, 6 udenocardnomata, 9 car 
Weli from 4 month* to 1} month* 1 arc having doomsta, r aarcoma and 1 malignant term 
palliation for 5 months each 1 U progrewvely toma 

worse after 6 months in 1 living r year 5 Thirteen of the *3 pa bents were uhmarned 
month* after admuflon the local lottort is * of the married patient* had no pregnande* 
dimcafly well but there are metastasei m the 4 one pregnancy 3 two pregnancies 1 three 
abdominal lymph nodes 1 living a year* 9 pregnancies and 1 four pregnanae* 
months, was clinically well for t year* when The age incidence In each pathological group 

there was a recurrence which w*» retreated is shown in Table m 

and she Is again well for 8 month* 1 was lo*t Of the 23 caaea, only 1 were not proved 
trace of after being dirrically wdl for 4 month* pathologically i bad no operation and the 

5 died—4 in lt» than a year sod 1 m 1 year other had had a laparotomy but no section 

2 months. taken. The majority of these patients had 

Sixteen of the group I\ case* were admitted been operated upon before admbdon One 
5 or more years ago 10 died m less than a year patient vra* not treated the others received 
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either high voltage A ray or 4 gram radium 
peck treatment. Six of the patients have 
lived from c months to 8 years after treatment 
and have been free from the disease for 5 
months, 6 month*, 2 years 2 months, 2 years 
S months, 2 years 10 months, and 4 years, 
respectively This latter patient is alive 8 
years since the time of admission but suffered 
a recurrence 4 yearn 4 months after original 
treatment and then was operated upon and 
treated again Three others are living but are 
not free from the disease, 2 for over a year 
with some palliation, and 1 for 2 months uu 
improved Three were lost trace of and the 
other 10 died—7 m less than a year, 2 10 1 to 
2 years and 1 in 5 years n months. 

UTEKU3 

One case of adenocarcinoma of the uterus, 
patient aged 30 years, was admitted In 
September 1930 following curettage Upon 
admission she was treated with radium and 
high voltage X ray This patient reported 
only once following treatment and then was 
lost 90 that the result of treatment was un 
determined 

Two cases of malignant leiomyoma were 
recorded 1 occurred in a patient aged 24 
jears married, menstrual periods from the 
age of 14 were regular but rather profuse last 
mg from 7 to 8 days. She had had one mis- 
carnage but no other pregnancies. Seven 
weeks before admission menstrual periods 
became longer and harder Hysterectomy 
was performed for a supposed fibroid uterus 
Pathological examination showed this tumor 
to be a malignant leiomyoma. She received 
high voltage \ ra\ treatments 1 month follow 
log operation and was alive without recurrence 
5 years and 7 months after treatment when 
fast examined 

The other case occurred in a patient aged 24 
years married, 6 children. This woman had 
given birth to a child 6 months previous to 
admission following which she had a 9 day 
hremorrhage Four months after the birth of 
the child a hysterectomy was performed for a 
malignant leiomyoma. At the time of ad 
mission there wa* a recurrence in the vault of 
the vagina extending into the broad ligament 
areas. She was treated by radium applications 
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complete reLration tad apparent comfort. Uterine 
contractlota occurred strangly uul it frequent tn- 
lerali The second stag* completed without 
laeermtfcci and any additional aruestberia I believe 
that epWotanr could have been done on this patient 
without mhalatKm anesthesia. 

Satisfactory a* was the course of labor In 
casa inch as these instances were encrrnn 
tered In which there seemed to exist a re 
fractoriness to the dial urethane This is 
shown in the following 

Cask x. Trimipara, aged *J year* Labor was 
quite well id t» need when the waa admitted to the 
hospital first stage »u almost completed An In- 
jecrion, a cubic erotimetm of the daV-urethana 
aolutkm was given intiavencraslv practically without 
effect. In 30 minutes a second injection of t cubic 
centimeter* mas Riven, with no definite effect Re 
courso to mhalatwn anjestbesia was necessary A 
second decree perineal lacetatxm * as s'utunei 

Although unfamiliar with the work of 
Garcia or Holtermann at the time, it was 
obvious to me that more elasticity in dosage 
should be employed in order to secure satis¬ 
factory results b these resistant case*. Dial 
urethane in contrast to barbital produces its 
effects very soon almost immediately after 
entrance mto the blood stream By mating 
the injections very slowly (about 1 cubic 
centime ter per minute never more rapidly) 
it is possible to adjust the dosage to the in 
dividual patient much more accurately than 
by a fixed volume-dose as used by Nelson 

TECHNIQUE 

The procedure which I now follow is as 
follows 

The patient is told that she will feel relaxed 
and sleepy from the bjection a matter of 
some importance because, otherwise, alarm 
may be experienced over the peculiar sensa 


occur between pain a second injection of a 
cubic centimeters is given in 30 minutes 
Further injections, each of 3 cubic cm time ten 
may be given but I have not excrcded a total 
of 8 cubic centimeters in the course of any 
labor 

I have now used the dial urethane solution 
m 56 patients and am definitely convinced 
that, used according to the method just de¬ 
scribed it is the most satisfactory obstetrical 
analgesic I have ever employed. 

As to the safety of dial urethane intra 
veoouilv in the maimer described far reach 
ing conclusions can scarcely be drawn from 
the limited number of cases I have observed. 
It ii worthy of note however that Nelson 
too in his senes of no cases, records no un 
desirable side-actions, and that Niamey b a 
series as large and with a dosage 50 per cent 
greater concludes that the preparation is 

perfectly safe. 

The following two cases are especially In¬ 
teresting 

Cast 4 lfullipara, aged 36 years fn the ninth 
month of pct-jrancy Sba was tor fir a not albumin, 
4 nha Uood pressure, *10 over no polar, in 
erdematous nitrogen retention eya ground vasads 
tortuous and dilated DLlWrethane 4 cubic centi¬ 
meter* *u adnunUtered and a \ others hag insertad 
and inflated. Four boon later tha bag was ex 
gelled and Immediately after a lire fetu* waa bore 
There ni no bleeding and cocnpleta recovery fol 
lowed. 

Cats s. Primlpara, aged tS yean. 6 months preg¬ 
nant. Patient wa* pro toon dly tone, had a small 
vagina and long tight cervix She was given d*P 
urtthane 4 cubic centimeters, plus morphine 1 fn 
grain The cervix was dilated and a Vochee* bag 
was inaerted and inflated. In toxic cases In which 
fetal hie Is not to be considered, great help can be 
had by adding morphine fn to ft, pain Tbe uterus 
waa left to empty itself which It did 14 boms liter 


tkm. Four cubic centimeters of the solution 
ore drawn up bto a 5 cubic centimeter synnge 
and the needle thrust through the veb wafi. 
Injection is made slowly the patient bong 
constantly questioned arid the Injection dis¬ 
continued when she no longer responds. In 
some cases, 1 cubic centimeters of the solution 
will suffice in others, it may be necessary to 
inject the full 4 cubic centimeters I have 
never given b excess of this latter amount in 
any single bjection. If sound sleep does not 


Interesting data as to the permissible dose 
of diaburtthane are con tab ed b the papers 
of Muller and Hoven These authors employed 
the preparation for narco-sustained 1 tier 
apy b patients with mental disturbances 
brmgbg about unconsaousnesa for prolonged 
periods during a period as long ns 10 dajt. 
By either btravencras or Intramuscular in¬ 
jection, they believe that the single dose 
should not exceed 4 cubic centimeters nor 
should the amount grven b *4 hours be 



brown dial-urethane for obstetrical analgesia 


625 


greater than 8 cubic centimeters- One should 
recognize however, that scopolamine or opium 
preparations were administered samultane 
ously and that the treatment was earned out 
over a penod of days Muller is of the opinion 
that renal insufficiency and respiratory tract 
infection are contra indications to the use of 
dial ure than e solution in the massive dosage 
necessary Irving and his associates likewise 
hold the belief that barbiturates should not 
be used in obstetrics ‘when the patient has 
any infection of the upper or lower respiratory 
tract To this I cannot subscribe, dial 
urethane in the dosage employed by roe ha^f 
seemed especially serviceable during -a^recent 
epidemic of influenza where I resorted un 
hestatingh to its injection in 6 patients with 
more or less severe infection, and encountered 
no evidence of untoward results In these 
patients I am convinced that ether, certainly 
would have been most dangerous, and I am 
by no means sure that even nitrous oxide-oxy 
gen could have been given with impunity It is 
worthy of note that Muller finds the danger 
ous period under dial urethane from the third 
to the fifth day of administration, much later 
than the effect would persist In any parturient 
patient With dial urethane analgesia earned 
out as described it is possible to rouse the 
patients at any time sufficiently to have them 
take liquids and this is always done in cases 
of prolonged labor 

Hussy felt that dial stimulated uterine con 
tractions McNeile and Vmw m k state that 
the dial urethane solution hastens cervical re 
laxntion Nelson is of the opinion that labor 
is matenally shortened by the preparation 
My expenence also leads me to conclude 
that dial urethane in moat cases is respon 
sible for more prompt delivery although in 
rare instances it may cause some delay It is 
not dear how this result Is accomplished 
Certainly cervical relaxation seems favored 
furthermore I have the impression that uter 
roc contractions arc increased in force and 
frequency but definite proof of this is lacking 
In no instance have I observed undue tend 
ency to postpartum bleeding but it should 
be mentioned that my routine practice is to 
inject 1 cubic centimeter of pituitary solution 
at the condusion of the third stage- 


A3 to the possibility of carrying out oper 
ative procedures under dial urethane anal 
gcsia my expenence does not coincide fully 
with that of Nelson who apparently never 
found recourse to supplementary anesthesia 
necessary for “forceps, versions and extrac 
tions episiotorrues and necessary repair ’ 
In all our cases requiring episiotomy or pen 
neal repair provision is made for administer 
ing ether by inhalation A few cases require 
a small amount of ether others do not 

Restlessness, so frequently a troublesome 
feature after amytal and apparently after 
pern&cton and pentobarbital (6), has been 
practically absent in my senes under dial 
urethane We have had one patient who had 
to be restrained A few others were slightly 
restless but not sufficiently so as to be par 
ticularly annoying However the Importance 
of having the patient constantly under the 
observation of a responsible attendant until 
consciousness is fully recovered cannot be too 
strongly stressed 

There is usuall\ a slight fall in blood pres¬ 
sure immediately after the injection but this 
has never been alarming and the pressure soon 
returns to normal Maraey warns against 
too rapid injection stating that respiratory 
depression may result unless this precaution 
is observed With the rate I have recoin 
mended (not over i cubic centimeter per 
minute) no disturbances of this nature have 
been noted Double vision as reported by 
Nelson is not Infrequent but soon passes off 
Cutaneous rashes have not occurred in any 
of my patients but may result from admin 
istration of dial 

It is gratifying to state that in my cases 
there have been no stillbirths, nor have I en 
countered any instances of serious respiratory 
depression in the child This Is a pleasing con 
trust to what is seen after administration of 
adequate doses of morphine or other opium 
derivatives and differs also from the expe 
nence of Irving and his associates after em 
ployment of amydal pcraocton, or pen to* 
barbital 

At any time if the patient is slow to recover 
or seems depressed the condition may be cor 
reeled by intravenous injection of cor amine 
marketed in ampuls and stated to be a specific 
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In all cfljw of barbiturate depression The centime ten nor should the total during 14 
dose varies but as much as 10 cubic cent! hours be in excess of 8 cubic centimeter* ex 
meter* can be used at a single injection a* cept In unumallj Urge patient*, 
pointed out by Hoven We nave not found 

ft necessary for a mother but we alwayi have BIBLIOORAPin 


the ampuls on the table for injection into the 
umbilical vein in case the Infant manifests 
respiratory depression 

smntAKY 

The dial uretha n e solution In ampuls *eems 
to be a aafe and effective obstetrical analgetic 
Biological dosage u recommended that 
is, the slow intravenous Injection of the solu¬ 
tion (not over 1 cubic centimeter per minute) 
until the patient no longer respond* to ques¬ 
tions. Subsequent infections 01 a cubic cent! 
meters may be employed as necessary’ but 
the initial doae should not exceed 4 cubic 
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AKA.TOUICAL CONSTDOLATIONS 

I N order to understand the mechanism whereby 
a tumor arising in the thyroid gland, which is 
entirely extra thoracic, may eventually be¬ 
come entirely intrathoraac, it is essential that the 
anatomy of the thyroid gland be visuallxed. Be 
cause of the location of the gland, it is involved m 
the motion of swallowing, it bears relation to the 
pretracheal and prevertebral fascia, and it is 
placed in a plane which leads into the superior 
mediastinum the covering of the gland with pre 
thyroid muscle has a tendency to guide tumors of 
the thyroid gland into the superior mediastinum 
We know in addition, that in Its development the 
thyroid descends from its ongin in the fetus at the 
base of the tongue, occasionally progressing e\en 
beyond the normal into the mediastinum. This 
bat factor we have found to have little to do with 
intrathoraac goiters in an experience now 
amounting to over twelve thousand operations, 
we have never seen an intrathoraac goiter which 
we fdt was the result of an excessive develop¬ 
mental descent of the thyroid gland. 

The thyroid gland is located on the upper 
tracheal rings. In front of it are the pre thyroid 
muscles attached to the sternum and the sterno¬ 
clavicular junction and behind It a the pre 
vertebral fascia The glands ascend and descend 
with each act of swallowing in this muscular and 
fascial plane which leads, as stated directly into 
the mediastinum. 

Therefore when an adenoma of either lobe or 
the Isthmus of the thyroid enlarges it must make 
room for itself m one of two directions it either 
causes the prethyroid muscles to bulge forward 
thus producing a projection of the neck, in which 
case it is obvious!) an extrathoraac goiter or it 
projects downward into the mediastinum, m 
which care it is an intruthoradc goiter 
A lateral silhouette of the upper part of the 
thorax shows that the thorax tends to taper toward 


the neck, spreading out as the chest widens down 
ward toward the diaphragm (Fig i) 

When an adenoma has passed the upper 
thoraac aperture, as indicated by the arrow in 
Figure i and has become intrathoraac, as we 
have repeatedl) stated in discussing this subject 
it can increase its diameter only by descending 
and it is this widening of the more or less spherical 
adenoma or cyst which, due to the tapering of the 
chest, pushes it lower and lower into the medias¬ 
tinum 



Fig i Note the Uper of the cW u »et» in ktertl 
•Bbcwetle, *howing tow lucre*.** In dltrottei o< * 

•denocn* u «hown in Figure 6 catua it to descend further 
into the medkitinum. 
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F« t A dit^nmrattc iHuttrstwo ol »n intrstbormac 
cyst (dutUMJlted centra) wtuch prodnct-d the nnrnl 
ftip« from tsubty od the optnunj table from cbr*m* 
ami in out erpmenc*—cyme**, iiDrorjr>ou*»r*s. and 
complrt abaenct at air entering long* Kmergeocy punc 
tore ed the cjtl resulted m immedwts and complete rrbef 
of obstruction pennnung dehberite reran si at the me 



OcamonaJH the statement is made that pa 
t»ent» with exophthalmic gutter (primary hyper 
thyroxiism) have mtra thoracic gotten Never 
in our experience hate *e seen exophthalmic 
got ter or pnmarv hi perthyxxwdism—oyperthy 
rotdiam with true hyperplasia—become trot} 
lntrathoracic In men, the lateral lobea are lower 
than m Borneo but nner truly mtrathoracic m 
our experience 

The moat common type of mtra thoracic goiter 
is the discrete adenoma m the region where 
grater is endemic, the nodular multiple adeno¬ 
matous goiter of the endemic type ts, of course 
the most common Occanonalh cysts which are 
entirdv mtrathoraac are seen m fact, the nearest 
escape from a fatality by immediate rhrA-ing 
which I ha\e ever seen was m a patientwitn 
intro thoracic goiter who had a large mtrathoradc 
thymd evst (see Fig a) These cysts, however 
originally were thy rrad adenomata but the 
adeucxnitous dement snthm the capsule became 
necrotic, was absorbed, and replaced by fluid 
Therefore, the fact that in tra thoracic thyroid 
cysts do occur is further evidence that in practl 
caBy all of the cases the evstt are adenomatous 
In ongm 

Occasionally a diffuse colloid goiter Is portly 
id trathoracic, but almost never does such a goiter 
become frankly intratborndc. The explanation 


for this is that the diffuse colloid grater Is usuaBr 
the result of an early degenerative change In the 
gland preceding the appearance of the multiple 
nodules which are scattered throughout the 
gland and winch are so characteristic of endemic 
grater The diffuse colloid condition as a rule 
indicates a progressive state The degenerative 
process rarely remains stationary if the goiter 
has existed long enough to become in tra thoracic, 
and descent into the thorax takes time, the 
transition has usually taken place from a diffuse 
collcad goiter into a goiter of the multiple nodular 
endemic adenomatous type Therefore, for 
practical purposes, all Intratborndc graters should 
be considered as adenomatous b type—the dis¬ 
crete adenomata the multiple adenomata, or the 
thyroid cysts which were original! v adenomata- 

cluhcal nows or ncraATHoavac oorm 

The clinical signs of Lntra thoracic goiter are 
produced almost entirely by pressure upon the 
irachea and the internal /ugular veins- Rarely i* 
there Inrarv to the rec ur rent laryngeal nerve as a 
result of the in tra thoracic extension of an adeno¬ 
matous goiter (see statistical figures later b 

■"ffi reason that the recurrent laryngeal nerve 
does not become paralysed even fa the presence 
of an enormous intrathoraoc goiter is un- 
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Fig tb Note the mck trtchea m the tame ca#e made 
more clemr by Ink dot* The widening b the remit c< 
anteropotterlor pretture 

doubtedly the fact that the growth of the intra 
thoracic tumor i» very gradual, thus causing slow 
stretching of the recurrent laryngeal nerve As 
the stretching is so slow and so gradual the nerve 
is thus able to elongate its fibers and to adjust 
itself to its distorted position without interrup¬ 
tion of its conductivity In our experience re 
current laryngeal paralysis In intra thoracic goiter 
is so rare that when it does occur we are extremel} 
suspicious that it Is the result of malignant de 
generation of the adenoma and furthermore we 
suspect that the recurrent nerve is involved In 
the malignancy 

In intra thoracic goiter three types of tracheal 
pressure effects are noted 

1 Anteroposterior pressure, when an adenoma 
arises in the isthmus of the thyroid descends be¬ 
hind the sternum in the middle line, and collapses 
the trachea from before backward as shown in 
Figure 3 a and b 

2 Lateral pressure Is the most common and 
occurs as the result of lateral deviation of the 
trachea—as shown in Figures 4 5a b c, and d 6a 
and insert, b and c 7a and b 8 and 9 Adenoma 
of the thyroid usual]} arises in one of the lateral 
lobes of the gland and e\ en though an adenoma 
does not arise entire!} within a lateral lobe as it 
enlarges it tends to topple to one side or the 
other of the trachea which stands out as a semi¬ 
rigid tube. 

3 Bilateral pressure The next most common 
type of tracheal pressure is bilateral pressure, as 
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Fig 4 Lateral deviation and narrowing of the trachea 
at the pennt indicated by arrow doe to an intra thoracic 
adenoma of the thyroid located lateral to the trachea Tha 
11 the moat common type of Intra thoracic goiter 

illustrated In Figures 1 oa and b and ir Bilateral 
pressure is caused b} a bilateral complete or in 
complete intra thoracic goiter which collapses the 
trachea b} pressure on either side Sometimes 
the pressure is so great that the lumen of the 
trachea is merel} a shL 

Clinically pressure on the trachea, as the result 
of complete or mcomplete intrathoraac goiter, 

? reduces varying degrees of respiratory difficult} 
t must be borne m mind that the narrowing of 
the trachea in these cases progresses so slowly and 
gradually that patients rcadll} become adjusted 
to a diminished space for air intake and also to 
the associated stndor These patients, as was 
true in the patient whose roentgenogram is shown 
in Figure 10a, become so used to hearing their 
own noisy breathing that they frequently fail to 
be impressed b} it until attention Is called to it b> 
strangers 

When tracheal obstruction occurs within the 
thorax particularly as shown in Figure 6a, there 
will occasional!} be peculiar attacks of suffocation 
at night when the patient is asleep Patients with 
Intrathoraac goiter and tracheal narrowing state 
that they are occasional} awakened in the nigh t 
by choking that the} struggle violently then re 
gam their breath after a real ordeal, and go back, 
to sleep Witnesses to these attacks have stated 
that patients become extremely cyanotic and 
that the danger of sudden death from suffocation 
at times seems imminent in the struggle for 
breath 
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Fif s« i metHj«io*T»m of a modarxUiy Jtp mLrstbonoc jotter ikow 
10* cvocierttt ilemtioc of the tradws and descent t a littk below th* level 
of the arrh o rf the aorta 

>'<* jb V pbotocrapb of the tame patient stow™ alaence of jotter on 
neck One as aho family tea tka dilated superficial tWoc ion near the 
Rernal notch 

Fi* jc K photo*japh of a croaa section of the ratnUboradc adeocmatoo* 
matt demonatratmc it* dimenatotia 

Fij 5d K roantjenojram of the mediaatmnm j week* after removal of the 
inttithoaoc tnaaa ahowm* the return erf the tradia to the maflme and the re- 
tom of it* cahber to norma] 


The esphnatioo of this phenomenon, we be 
box, a that a plug of t ain ru m a mucus accumu¬ 
late* in the bronchia at night while the patient 
ileepa, lodges in the narrowed trachea, aa aeen at 
the lntrathoraac loel of the trachea indicated by 
the arrow in Figure 6a produces obstruction, and 
becomes Ruck there, finally to be dulodged by the 
vioient effort! erf the patient m ha struggle to get 
air into ha lung! When auch a history a pre¬ 
tented by a patient, the presence of an mtra 
thoracic roster ihoold be suspected and the 
patient subjected to an \ ray earwnadoc of the 
rtrpenor mediastinum to demonstrate the position 
and cahber of the trachea 
Another complaint aaaoaated with mtra 
thoracic gen ter particularly when the adenoma a 
located laterally in the chest, as shown in Figure 
6 a and insert ts that the patient Is able, far ex 
ample, to sleep with the right side of ha head cm 
the pillow but cannot sleep with the left side of his 
head on the pillow or vice versa Tha Is doe to 


the fact that the trachea a coQapaed bteraflj and 
when the head a angola ted as shown m Figure 
6 a insert, the trachea done* even more cJoeeiy and 
thus obstruction to respiration is produced, 
causing the patient to choke wake up and change 
bn taxation 

Complete or incomplete mtra thoracic gedter of 
any extent a rarely «en without dilatation of the 
superfidal thoracic veins Figures iia, b c, and d 
The dilatation varies with the amount of pi casino 
earned by the goiter on the internal jugular 
ryRero and the amount of interference with the 
return blood supply from the head compensatory 
dilatation of the superficial thoracic venous 
system is established to f k* up the work of the 
obstructed internal Jugulars Therefore, the 
presence of a mediastinal lesion should always be 
suspected in the presence orf dilated, superficial 
thoracic veins 

Another rilnlral feature occasionally seen 
should one suspicious orf intrathoeanc 
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Fit. 6* 

Fl« 6* Showin* the typical ipheriad intrathoradc 
tdroomi (A the thyroid with marked deviation of the 
trachea and narrow!nr, from lateral Intrathocack prwure 
Note the normal caliber of the trachea at the level of the 
upper arrow and the narrowint at the Intrathoraoc level 
of the arrow at which narrow point a plua of mapiiaated 
jnucu* may lodre at nitht and produce choking and the 
condition dcacnbed in the text The Insert thowi the type 
of discrete mtrathoracic adenoma which also occaa kn illy 


Fig 6b Fig 6c 

mAkf-t it lmpoatible for a patient to sleep with the head on 
one tide aa Illustrated in diagrammatic Illustration and 
described In the tnt 

Fig 6b A photograph of the patient, which demon 
rtrates the complete abience of any visible goiter on the 
neck 

Fig. 6c Compare with Figure 6a This was taken 3 
weeks after operation. Note the gradual return of the 
trachea toward the nddline together with gradual Increase 
In the caliber of the trachea following the removal of 
pressure from It 


goiter and that is the thickening of the skin over 
the face, due to cedema resulting from interference 
with the return of venous supply from the head 
(Fig 11) We have seen a few patients who have 
haa a definite puffiness of the face which was im¬ 
mediately relieved on the removal of the mtra 
thorn qc masses. 

When the intrathoracic goiter collapses the 
trachea from before backward as shown in Figure 
3 the patient not infrequently complains of an 
Inability to bend over Bending over produces 
greater pressure upon the trachea, shuts it off 
and the patient choke*. He has learned, for ex 
ample, that it is not possible for him to bend over 
and tie his *hoes without choking The finding of 
this lymptom should make one suspicious of the 
presence of intrathoradc goiter 

Figure 14 illustrates the unusual combination 
of in tra thoracic goiter and a pulaon cetophageal 
diverticulum in a patient who 15 years previously 
had had removed an intrathoracic goiter on the 
same side as the diverticulum We first remove 
the diverticulum and will later remove the re¬ 
maining part]} lntrathoraac goiter on the left. 
To remove the intrathoraoc goiter on the left 


first, might well complicate the removal of the 
diverticulum. 

In Figures 14, 15 16 17, and 18 one may ob- 
serve the depths well below the arch of the aorta 
to which the very deep intrathoradc goiters may 
descend. 

We have been interested in reviewing our ex 
penencea with intrathoradc goiter for the purpose 
of confirming or dispelling certain impressions 
forced upon us b> our somewhat large series of 
cases. 

From the year 1915 to July i, 1933, there were 
4,363 cases of exophthalmic goiter or p rimar y 
hyperthyroidism in which operation was earned 
out in the dime. During this time there were 5,131 
cases of adenomatous goiter m which operation 
was done in the clinic. This latter group includes 
adenoma as well as adenomatous goiter 

Of thi* group of 5 131 adenomatous goiters, 
1,086, or 2i per cent, extended downward from 
the usual position of the thyroid gland into the 
superior mediastinum and thorax 

We have divided all goiter* extending down 
ward into two grades the first, those in which the 
mediastinal extension Is near!} to the arch of the 




n* 7a hlaAed per ciprratn rtonimc of the trach j 
id <3*e of p*rtl) mtralboraor pater » indicated by 
and imm Note that there u> no marled narrow 
ir* d tbe trachea ch>e t tbe I act that mo*t of the colter 
a extra thoracic 



Fi* t \ typtal \er> larje and try deep malar eral 
intratboraoe rJt a rth tracheal dexiatiow nd ertendia* 
wefl below the arch of tha aorta Vote tbe marled de\u 
tine *f the trachea cwtlloed br ml rUibr* and nyheated 


Kif 7b Vn \ ray to ahow the return of the trachea t 
Uj Durtcal prmtioa after removal ol th* adenoma, the 
lateral pcraaurr of ahich earned rta marled devil tm 

•OTta the lecood thaw which extend to the *rch 
of the aorta or beyond thn level 

Of the 1,086, 745 or 68 per cent, were o( the 
first vanet\ while 341 or 3 1 per cent, were of the 
aecood \anetr 



■tic lateral dnntioc of tbe trachea maj be noticed 
tbi mataace alao The aortic arch a Indicated by the 
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Fig ioa Bilateral prcuure on the trachea by a bilateral 
lntralbOTacic adenotnatou* goiter Note the normal width 
caliber of the trachea at level of the upper arrow and the 
bilateral collapae of the trachea to a narrow line at the 
level of the lower arrow where the bilateral adenomata are 
intrathoracic In thb picture one can visualae how Intra 
thoracic gutter* cause narrowing of the trachea The 
adenomata m the mediastinum rat externally agauat the 
ngvd c he at wall and aa they enlarge must collapse the com 
e trachea which la interpoaed between the two en 
adenomatous lobe* 

Ai stated there was not a single instance m 
which the hyperplastic gland of an exophthalmic 
goiter became truly intrathoraac. 

The upper pole of the thyroid gland occasional 
]> extends behind the larynx or trachea at its 
normal level in such a manner as to produce 
obstructs e symptoms b> pressure on the bach 
wall of the larynx which is unprotected b} the 
thyroid cartilage Such a condition occurred in 46 
cases in our senes Also the gland of the patient 
with exophthalmic goiter may rarely extend be¬ 
hind the pharynx we have 4 such cases in our 
senes. 

The age had little to do with the predominance 
of one of either group of intrathoraac goiters o\ er 
the other 

Based upon 100 unselected cases, the average 
age in the first group was 52 years in the second 
48 years. The average age ?or the whole group 
was 50 jean indicating as already stated that it 
takes time for a goiter to progress downward from 
its normal position into the mediastinum and so 
the condition common!} occurs in middle and late 
life and rarel} in young people. 

The sex incidence corresponds quite con¬ 
ns tenth to the relation of goiter to sex and has as 
would be expected little or no relation to this 
condition. 



Fig 10b Compare the pre-operative picture Figure 
ioa, with Figure ioh, the postoperative picture token after 
removal of the Intrathoraac adenomata Note that with 
the removal of the preware on the trachea it ha* almojt 
entirely regained It* normal caliber 

1UV» Percemt Female* Prr cent 
Of Group I descent 68 g 677 01 

Of Group II descent 64 18 177 81 

The Incidence of laryngeal paralysis due solel} 
to the goiter and not to the operation as already 
stated was small In Grade I, 3 of 745 cases in 
Grade II 4 of 341 cases 



Fig 11 The marked degree of narrowing at the level 
Indurated by arrow which can occur with bilateral praaure 
from bilateral Intrathoraac goiter 
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Fix 1*1 1 md b Dihtiboo orf the lap t ihn al \eooos system m largs lutra 
tbeode »rid extra thcraac raters 



The effect oo the trachea b} pressure or devta 
two a* shown b) \ ray »ii In Grade I devb 
two in 03 per cent, no deviation in 7 per cent m 
Grade U dr* ration in 9S per cent, no deviation 
in i per cent 

A» one learns from dealing with these canes In 
numben, and as may be seen in the \ raj illus¬ 
trations, mtrathoraoc grater will rarely be present 
withc«t some degree of tracheal pressure as evi¬ 
denced by lateral deviation anteroposterior nar 
rowing or la lateral collapse 

The modence of obstructive symptoms was 
more marked as would be erpected, in the Grade 
II descents 

craruMct. 01 uwiaccnvt rmnoia 

u*- 

K«t 1U4 Sum kjm 
Pwcnt ftttnt Irtrad on 
Grade I jj 40 6 > 1 

Grads II 11 4 $ jj 5 9 

To prove that the dn dopment of intra thoracic 
goiter could be avoided by frequent examinations 
and the removal of those goiters which tend to 


descend Into the thorax and to prove that it take* 
time for a goiter to become in tra tho rack, the 
duration of the goiter was ascertained In 100 cases 
m each group. In Grade I the duration of the 
goiter was 11 04 years in Grade H, 15 10 tears. 

The fact that obstructive symptoms late In the 
presence of the goiter brought many of these 
patients to the dinic for operation b verified m 
the histones of 100 unselected cases which show 
that although these patients had had goiters for 
an average of 14 years, they had had obstructive 
symptoms far an average of only 1 }i years before 
coming to us for operation 

Since most graters which have become In tra 
thoracic are adenomatous m character it is not 
surprising that tn both Grade I and Grade n 70 
per cent of the cases were non-todc and 30 per 
cent showed thyroid tarldtjr 
As intrathoraac ataman of thyroid tmue 
Into the mediastinum theoretically brings about 
considerable anatomical distortion, one would 
suspect that there might be a high percentage of 
operatise injury to the recurrent laryngeal Derve 
and to the parathyroid glands. Likewise, as the 




mediastinum is widelj opened and drained in this addition a high incidence of tracheotomy In 
operation and as it is at tiroes a tec hni cal l y order that we might visualize our statistics as 
difficult procedure to remove deep intrathoracic relates to fatalities and the complications men- 
goiters one might suspect that there would be a tloned, we have tabulated our figures as shown 
high mortality in this group of cases and m in Table L 
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7 \ post open tri \ n» p^rUrr *ftrr rnno\il ct 

ft srpf >krp <»tnAbor*r*- *wttr »,lth roml 
oTttff*! otKflrfi nitrpcfuord mt the rrwjltrn* c* itj to 
ionoounl It* depth Not «t the Wi H ct ($* »rro« (Se 
Wr» crt roc*tKeoc*fT*j\h«e catheter aud it* rrUttoe to the 
■icta ot the aorta 

It a of interest to note the deftntteh higher 
mortalitv rate in the deep!} located Grade IT 
lntrathoracK goiter* u cooupred with Grade I 
le»» deeplv located goiter* This added mortahtv 
rate in these deep goiter* ii an additional argu 
mfnt m fa\ of of the removal of gotten which are 
tending to become uitrathorac»c before the\ do 
become mtrathoraoc 

tsmcvnoM run sc»c>.*\ 

If at would establish the principle of exanunmg 
all natienti with gen ten frequent! \ me will sa\ 
perhaps once a vear and removing the gromtli 
before it become* mtmhancK much of our 
difficult! in treating thii condition coukf be 
prevented 

Once a got ter ha* become definite!} Lntra 
thoracic, It should be nrmcned for if it a allowed 
to remain it will doubtlei* increase in *ke and, as 
this enlarge*, ft tend* more and more to produce 
symptom*, it become* more and more difficult to 
remove, the media* tin am must of nece»t\ be 
more and mare widelv opened, the patient* have 
become older and the ri*L of operation therefore 



F* 18 \n etw o iii u * ffitmborwoc ctalt^fe »dcwo- 
rrjtnca garter Doe to the calafirmtioo ot the csptaVt cf 
the ftdrtiomau. the rrtrrrrw depth of tba rntr*tho*»C«: 
gcuter c*n be tttnbtrd 


greater We therefore repeat that all goiter* 
which are tending to become intrathofaoc and 
all which have become fn t rath ora dc should be 
removed 

Since we have published elsewhere our tech¬ 
nique foe the removal of iotratboraoc grater 1 me 
do not wish to repeat it fn this discussion Be¬ 
cause of the Importance however of the tvpe of 
atvesthena employed in the*e cases and becnaK 
the matter of arurstheda plays a considerable 
part we fed »are in the mortality perticuiirh in 
the verj deep ratralhoraac gotten, we do want 
to duciiM this part of the operaliv e management 
of this condition 


OCEOTOSU 

The beat an«tbe*u for intrathoradc colter in 
fact, the only anar*the*ia with winch It U safe to 
remove an\ large mtrathoraoc goiter Is ultra 
tracheal anesthesia Whether one empkns ether 
nitrous ovide gas, ethv kne or C} dopiopane the 
roost recent ane*the*m which are are now etrv 
pjojing evpeiimentalh it then become* ptirriv a 
matter of the annthettst« choice so long a* an 
intratracheal catheter has been in trod nerd 
In all Intrathoraac gotten ra which there I* an} 
cocsMerable narrowing of the trachea and in 
which the intra thoracic tumor is of anr con 
sideralile sue there will alwa\s be the danger of 
difficult! In malmg the tumor paw through the 

<TW Mwrn *i ■tntVw^oc p^rr W* Gtwc * 
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TABLE L—IMMEDIATE POSTOPERATIVE 
COMPLICATIONS 

IN GRADE I INTRATnORAOC GOITER 


\t*I 

TrtMT 

Po*tOpCTlbT» 

l«ry»c**l Parity**. 

*r*tit(T*l 

Tracheotomy 

De*U 

Moct&hty 

prrccmt 

51-51 

6j «*•* 



1 

* 

/ 4 

lj*~CBM* 

0 

* 

* 


/* 

»*JO- Ml 


1 

0 

1 

/»!- 


IN GRADE II GOITER 


* ( « 1 
64 at* 1 


* 


6 


•rssl 

0 

* 


5 


9*0- OJJ 

61 cat** 

0 

* 

_ 

* 

y - 


The anises of death m the 21 fatalities were as 
follows 

Cue* 



FhWttr*) L*o*C**l p*nh>ts 
Elrly cue* wrtk cam* nlnon 

Dauetwi o( botk rrc*nr*t »cr\«* it inw a th» cue 

Mio»»d tb™ I* be imtMCt ud woewt Tb* pmtia rf kt/1 tcmjeun d 
tbyro*d mu* ctwpktrty e ma nlp* ber tnebu u>d ber biRUri! 
mnhru* w*‘ tWrtfr* do* t* Uretekins d Lb* recurmt un-n tm tb* 
ncBonl oi iWm toa**** o< thyroid ttsoe 


upper thoracic strait, thus producing pressure 
upon the trachea and without an intratracheal 
catheter causing the danger of suffocation 

It should be borne in mind in dealing with 
tracheal obstruction m mtrathoraac goiter that 
the performance of tracheotomy is extremely un 
desirable (1) because the obstruction to the 
trachea In intrathoraac goiter being within the 
thorax is usually too low to be dealt with satis* 
factonl> b> means of the ordinary short tiacheot 
omj tube, and (2) because the mediastinum has 
been wide!} opened and a tracheotomj in the 


presence of an open mediastinum senousl> pre 
sents the possibility of infection in this region and 
mediastmitis. 

We therefore, feel that except in those goiters 
which are only partly intrathoracic and which 
obviously can be readily dein ered, whatever type 
of anesthetic is employed it should be admin 
istered through a previousl} introduced in tra 
tracheal catheter With the tnbe in place any 
amount of manipulation and palling hauling and 
prying of the mass out of the mediastinum can be 
undertaken without danger of interfering with 
the respiration. 

r CONCLUSIONS 

An\ patient with mechanical interference to 
breathing should be suspected of having an infra 
thoraac goiter and should be subjected to an 
X ra> examination of the mediastinum. 

In the presence of an mtrathoradc goiter 
deviation or flattening of the trachea either 
lateral)} or an tempos tenor ly together with the 
mediastinal shadow can be demonstrated In 
practical!} all cases. 

Dilatation of the superficial thoradc veins 
should always make one suspicious of the presence 
of an intratnoradc goiter 

Any goiter which is low Kong and tends to be¬ 
come intrathoraac should be rcmoied before it 
becomes intrathoraac 

The introduction of a catheter between the 
vocal cords into the trachea makes the removal 
of large and difficult intrathoraac goiters in¬ 
finite!} more safe 

Statistics are given showing the madence of 
Grade I and Grade II mtrathoraac goiters. 
Figures arc also submitted showing the age 
madence sex inadence the madence of pre 
operative and postoperative laryngeal paralysis, 
the incidence of tracheal deviation or pressure 
the madence of obstructive symptoms, die dura 
bon of the goiter the inadence of hyperthyroid 
ism the immediate postoperative complications 
and the mortality rate together with the cause of 
death m 21 cases in a group of 1,086 patients 
operated upon with partly or complete!} mtra 
thoraac goiters. 
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FROM TUE ST\ RSO CO4ST HOSPITAL, GOTFIES BURG 

INTERPOSITION 01 OS PURUM IN OSTEOSYNTHESIS AFTER 
OSTEOTOMY RESECTIONS OF BONES AND JOINTS 
(INTE RPOSITI ON -OSTE OS YNTHES IS) 

S ORELL, U D Snuo, S* on 

tc— *4 rM Uyrrt Cm Ovfaul. (wkni«i 1 1 r i n 


I N a recent article 1 entitled “Osteoplastic 
Cuneiform Osteotomy In the Treatment of 
Ankykwh, I explained how fairly large surd 
piece* of boiled autoplastic bone heal in when 
trans plan ted In connection with an osteotomy 
affecting the diaphysis or the eprphjns The 
charactcmtlc features of the healing in proceat, 
which was obsen-ed by mean* of a aeries of roent 
genograms taken at interval* and a* long a* 465 
day* after the operation, were (1) that tire boued 
bone grafts healed In primarily (a) that the\ 
appeared to be able, without collapsing to sup¬ 
port the mechanical * train to which they were 
njEjected and (1) that the regeneration of bane 
in the epiphyseal transplant* wa* endoateal, 1 e 
regeneration took place within the graft, wberea* 
In the diaphyaea] trarnplantation* regeneration of 
bone wu taamh periosteal in that the newh 
formed bone dcackled to a great extent beneath 
the periosteum outside the graft I also pointed 
«tt that as central!} located minor necroses re 
main for some time in the higher and balkier part* 
of wedge doped grafts, it should be advantageous 
to me graft material free from connective tissue 
albuminous substances and fat, oa punrm, 10 that 
the canal *\*tem of the booe would tha* be more 
ea* 3 r accessible to the living ceOs which grow mto 
the can a l * from the rnrroundmg tisane. I stated, 
too that I was engaged in malting rorgicaJ tens 
of *och booe matenai 

The graft material I use is both bcmoplartlc, 
obtained from amputations, and heteroplastic, 
obtained from the daughter houses In either 
case the material Is immediately freed of soft 
parts and is then subjected to a very length} 
chemico-phvslcal procr-t* of purification, the fat, 
ribtnmnous substances, and connective tissue be¬ 
ing chsaolred and extracted, ao that the canal sys- 
terns In the lime residue remain open. I\ e have 
kept this graft material In a dr} condition In 
sterile glass veaaeb foe longer or theater period* of 
time before using immediate}} before u*e the 
matenai needed is boiled for about 10 minute* In 
a physiological salt solution Such graft material 


is eat} to manipulate for surgical purposes it is 
porous and lu open dean canal system miles 
eas\ the absorption of blood and tissue scr u m 
when the graft is Implanted in the tissues 

In this paper I shall describe the technique and 
instruments used in these bone transplantations, 
and will show roentg en o g ra ms of some cases in 
which I have emploved theae grafts In my con¬ 
tribution entitled “StutDenaeber Rnochenlmplan- 
tation rad Knochenneobfldung Implantation 
von oe purum sowie Transplantation von os 
novum, I have described the process fa detail 

In an epiphyseal cuneiform osteotomy it has 
been found very easy (1) to secure fixation of tbe 
booe wedge because of the friction of the spongy 
surfaces and (2) by means of the graft, to retain 
the ends of the bones in good position In relation 
to each other In a diaphyseal osteotomy how 
ever. It was—as I have also found In subsequent 
similar operations—difficult to keep the graft in 
pod two because of the hard, smooth surface* of 
the booe tbe ends of which easily slipped In rela¬ 
tion to each other 

I have far this reason, especially aa it affects the 
diaphyseal operations, elaborated the operative 
technique and shaped the graft ao that w hen It u 
feared the bones may slip In relation to each other 
the graft by its \ err form w{D remain in place be 
tween the ends of the bones and fix the booe* in 
relation to each other without thereby adversely 
affecting the action of the booe generating tissues 
For instance, if the graft fa shaped Eke a sphere 
fa of suitable and proper rise, and fa Inserted 
exactly between the ends of the booe after an 
osteotonrv or after a transverse fracture of the 
long booe. It will partly penetrate into tbe medul- 
canals of the respective ends of the booe and 
be kept In position by tbe action of the sur 
rounding, contracting musculature. By this 
means tii ends of the booe will afao be kept in tbe 
desired position In relation to each other Such 
an intenor fixation becomes effective If the move- 
menu between the end* of the booe are farther 
more fixed in the usual way bv means of extemallv 
applied surgical or orthopedic fixation device* 



ORELL INTERPOSITION OF OS PURUM INi OSTEOSYNTHESIS, 


639 


The insertion of the graft between the end* of 
the bone after an osteotomy, the resection of 
bones, or the like may cause trouble and difli 
cult) It is difficult with the customar) surgical 
instruments to distract In a longitudinal direction 
the ends of the bone of the extremities. If, how 
ever one makes use of a distractor which I have 
designed for the purpose, the procedure will very 
likely not entail any great difficulty At one end 
thu ins tr um ent is shaped like a chisel, the other 
end is provided with a transverse handle (Fig 1) 
The edges of the chisel end are faceted lie a 
prism, the>’ are meant to give support and, when 
pressure is applied, to gnp the end* of the bone 
without slipping on them. To produce distrac 
tion the chisel end of the dis tractor is inserted 
between the bone fragments of the osteotom), 
fracture, etc. (Fig 2 a) When a suitable position 
m relation to the bone fragments Is reac h ed, the 
instrument is rotated upward by a quarter turn 
around It* longitudinal axis thus the ends of the 
bone are separated from each other the breadth 
of the chisel end (Fig 2 b) Thereupon the graft, 
which has been suitably shaped before the opera 
tion as determined by the roentgenograms, is in¬ 
serted between the ends of the bone by means of a 
pair of fenestrated angular tongs, or the like, after 
whkh the chisel is rotated Back and is with 
drawn. The muscular tonus now forces the ends 
of the bone together, so that the graft is partially 
surrounded by the medullar)’ canals, thus locking 
the ends of the bone together 
However should the width of the chisel of the 
di*tractor be insufficient to achieve the necessary 

r ice between the ends of the bone, another 
tractor with a broader chisel end must be 


taken and inserted beside the previous one and 
rotated so that a greater distance between the 
end* of the bone may be obtained With a series 
of dis tractors with chisel ends of different 
breadths (Fig 1), the operator will be prepared 
for »uch eventualities. This method is bat suited 
for operations upon the epiphyses. Care should 
be used when rotating the d is tractor to protect 
the spongy part by means of thin bone or steel 
spatulas (Fig 6) which serve as protection be¬ 
tween the instrument and the bone, and also as 
gliding surfaces for the roughened spongy graft. 
Manipulation of the extremities 11 also of assist 
ance in inserting and adjusting the graft. Finally 
if it Is found necessary a lever a 'guide lever* 
designed b> me can be used By means of this 
lever one of the bone fragments together with the 
graft fitted into the medullary canal in the course 
of levering up is pushed and guided against the 
other fragment (Fig 3) This last mentioned 



method is often found suitable in diaphyseal 
operations. 

If, now, a spherical graft has been adjusted be 
tween the ends of the bone in such a way that it 
projects for some distance Into the medullary’ 
canals on either side, the ends of the bone can 
afterward not be dislocated laterally but easily 
toward the periphery and axis if the sphere is 
sufficiently large. Dial oca bon longitudinally 1 * 
prevented, after the adjustment of the graft, bv 
muscular tension. Such an osteosynthesis will, 
therefore form, and the bone fragments during 
the ensuing fixation treatment can be con¬ 
veniently adjusted in relation to each other 

In osteosymthebc treatment of fractures, the 
method here described might be used when deal 
ing with transveAe fractures of long bones, and In 
the case of other minor oblique fractures. In very 
oblique, or In spiral fractures, or in fractures In 
the epiphyses, the synthesis must be carried out 
in some other way, preferably by the use of 
ordinary bone pegs, tongue shaped or IsmrTlir 
pieces of bone, m combination with uniting su 
tures. The bone peg and tongue shaped or 
lamellar pieces of bone are driven into holes, 
drilled into the compact mass m several places, or 
into grooves cut with a circular taw, or direct into 
the spongy' mass, so that a dislocation lateral 
ward and toward the periphery is prevented. 

The bone pegs should be shorter than the 
breadth of the chisel end of the dUtractcrrs, so as 
to enable the pegs to be easily Interposed by 
means of the distractor 

I have carried out osteotomies by drilling boles 
through the bone in one and the same plane, and 
then br eakin g the bone through in this plane by 
means of a chisel. For boring tbese holes I have 
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Fif 1 ic left The dalnctnr ■ inserted bet« een the end* of the booes h, The th*- 
tractnr after rot* non 


employed the very perfect dulling machines used 
by dentiata The shanks of the drills m these 
machines are extremely hght and easily manip¬ 
ulated and can be had in angular shapes, an 
advantage, espeoaDi when canals hate to be 
dnBcd in the Longitudinal direction of the bone 
steins 

I have likewise designed a special instrument foe 
carrying out boring operations In this instni 
ment the or din ary straight shank 11 inserted into 
a guiding device designed so that the shank and 
dnll are guided in such a wa\ that the holes 
drilled through the bone will be radial]) m one 
and the same plane (Fig 4) B> means of a 
special]) shaped chisel with an angular edge the 
angle-osteotome (Fig 51 the bone is cut 
through in the plane cf tie drilled holes The ends 
of the bone cut through thus ha\e uneven but 
faces and thus itetor mav be of advantage when 



Fjf 3 s,left Gtndeloer Vn instrumentresetnbimga 
mortne chwtl, bow shaped cross seen* and chad ifaapcd 
st tke end b, \iter the jtsft has been fitted into the 
medullary canal erf one bone end, it ta smded by nwn of 
a lerenj* mrrv emen t of tbs guide Vn er toward the mednl- 
lary earal cf the other bene end 


carrying out distractions Moreover the soft 
parts can be better preserved by this method than 
if the Gigh taw is used The dndmg apparatus 
makes onh very slight movements in the soft 
parts, and In view of the ease and faaEt) with 
which the shwnk can be handled, the hand quickly 
and cash senses a hen the drill has passed 
through the walls of the bone, so that the drill can 
be withdrawn before it has had tune to injure the 
soft parts In this form of osteotomy the peri- 
oat mm need be rammed ool) cm that side which 
faces the wound and the marrow Is not destroyed 
since the material Inserted enters the medullary 
cavity only slightly and cannot ver> mdl injure 
the endosteum If the graft ts spoom- this will 
facilitate the growth 0/ the vesiculated connective 
tissue 

The aforesaid drilling machines are, as if well 
known driven by electric motors, which are very 
highly perfected for their purpose They are 
extremely reliable, run aim cat noiselessly and are 
powerful enough for d rilling Into booe They can 
also rotate the drills in other direction, so that, if 
these get stuck in the dnll bole, they can be eanl) 
released For the shanks I have deigned dribs of 
a particular type, with the cutting edge ground 
into mining cutters (Fig 4) 

In m) research in grafting I have come to the 
conclusion that. In transplantation operations, 
■Oft tissues should be treated with the utmost 
(Are, since it is these tissues thatprodoce the new 
bone and give it nourishment. The soft parts are 
therefore, kept apart by specially designed 
straight obtuse angled bone spatulas (Fig 6) the 
periosteum bong remcn ed from the bone to a very 
slight extent The periosteum should, fust of ah, 
not be separated from its own soft tawies, which 
com ey nounalunent, and the marrow should be 
protected to the utmost possible degree. 

The spherical graft can eaasly be made and 
standarmred The booe graft can also be made 
lentil shaped, conical, discoid or inenwerwd, or it 
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Fig 4 Guide m n-tiink m for the handle and dnll All 
the necessary part* are shown hi the figure. The drills are 
of fpeaal design 


may be grooved or of an altogether Irregular 
shape and yet fulfil its purpose of uniting and 
keeping together the ends erf the bones. Some 
times it may happen that one cannot determine 
the shape of the graft until the wound Is open. 
For that reason a so called technique motor, used 
m dentistry, provided with a circular saw and 
milling cutter specially made for that purpose 
should always be at hand Even mortise chisels 
and vices, suitably fitted up on a table or bench 
should be available. If these tools are at hand, 
and if one has become familiar with their use, the 
operations will not be difficult to carry out 

The tools and Instruments mentioned are prac 
ticable and necessary also In other forms of bone 
implantation and bone plastic surgery 

Tbe risk, of pseudarthroses exists, of course, in 
this as in other methods, but very likely the risk 
is less since a lateral displacement of the ends of 
the bones is here more safely prevented To 
diminish the risk of pseudarthrosis arising the 
external fixation, which is meant to prevent any 
movement between the ends of the bones in other 
directions, must be effective for about 10 weeks 
after the operation. During this period the new 
bone, as a rule, develops enough to obtain Buffi 
aent strength. Tbe occurrence of infection during 
operation must be excluded with absolute cer 
taint} 

Case 1 No 6653 \ crath, 17 years of age, September 
9 1931. patient had a resection of the ankle joint foe 
tnbeirnloia of the ankle At operation the re j ect e d bone 
waa replaced by a disc of o* ponim sponglosuin, which ru 
Inserted between the rev-ctloo surfaces The wound 
healed jhrr fin mam. The patient wai allowed to get up 3 
month* after operation, with a plaster-of-pans cait 
February 19 1931. a leather bandage waa applied This 
waa removed on August 1 1931 Good functional and 

anatomic healing was present To assure that the Im¬ 
planted bone disc did not collapse, a bone pin of a less 



easily dissoluble material was driven In, at the operation, 
frontaDy through the fibula and talas (Figs 7 and 8 D 
As it seen, the bone pin is neither bent nor fractured 
Car* j No 6037 Boy aged 13 years. Patient had 
suffered a tuberculous coxitis which had healed with flexion 
and adduction contractions August 4, 1931, a sub¬ 
trochanteric osteotomy was done. The end* of the bones, on 
osteotomy were united by inserting by means 0/ the “runic 
lever, a ipbere of 0* ptmnn compactnm Into the medullary 
canals of the ends of the bones Roentgenograms, taken 
07 and *95 days after the operation (Fig 9), snow that the 
neafinff erf the bone is extremely rood peripherally around 
the sphere, and that the latter is being gradually resorbed 
Cate 3. No. 684a Man, 37 yean old. December sa 
19x1 A resection of the knee Joint was done for tubernu 
loafs After resection, tbe ends of the bones were Joined 
together by driving in a tongue shaped piece of oa pu- 
rum (Fig 10, r) Primary healing took place. According 
to roentgenograms taken 610 day* (1 year 8 mnnih.) after 
operation, progrewhx anatomical transformation of the 
graft has taken place (Fig. 10) 

Case 4. No. 6846. E B girl, 13 years old The dt*g 
noais in this case was genu varum after tuberculous 
coxitis March 18 1933, operation consisting of oste- 
otomia infracoodyiaris ttbue and bone grafting was done. 
After an ordinary cut in tbe soft part was made, the 
osteotomy was performed by means of a drilling apparatus 
and angle osteotome The bone ends were parted with 
a distractor and small) bits of os pnrum 1 were|interposed 
between the medial parts of the bone ends, ao as to obtain 
the proper position between them The periosteum was 



Fig. 6 a. Straight ited spatulas b Obtuse angled sted 
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Ktnrrd, and *I*o the other toft p*rl« A fmertritrd dr 
nrWr pluter-o/ pent cert m applied aiu—i! the thlgk, 
thin, tnd foot IVhmaiT htllir took [i*ce After 8 writ* 
the pabrnt vti *hle to be oot of bed *ith apluter rut c* 
Figure ib«i rumtfem*T*m* cn tb* d*r *ftH the 
opeitMO end >0 d»j» (tboot 6>f noath*) eftrr the 
open ben 

HMUAIT 

InterpoalUona] oaf ecayn tied*” mime et tbe 
restoration of bone In defect* the reeutt of o*te- 
otomj rejection o l bone* end joint*, fracture*, 
etc For thl* porpoae boot grift*, (pedally 
*b*ped *0 1* to prevent or impede lateral cr 
longitudinal dlilocatkio between tbe bone end*, 
axe n»ed Drtlocatioo toward tbe ait* and periph 
er> ta, a* a role, prevented by externally ap¬ 
plied mrgfcal ox orthopedic fixation devico 
A* mterpodtiocal material bone I* u*ed which, 
by a (pedal technique ha* been property freed c* 
the aoft tf*ane* Tha bone I hare called #j tmrum 
The praft may be made any ihape—ipbenctl, 
lento*d conical, cHicold, davate, Engaifomi, cr any 
Irregular form or *h*pe. 
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Osteosynthesis is carried out by means of 
instruments especially designed for bone grafting 
Among others there are the dlstractors guide 
levers, bone spatulas, and specially arranged driD- 
mg machines similar to the type employed m 
dentistry 

Osteotomy is performed by means of a specially 
designed and constructed osteotome. ‘The angu¬ 
lar osteotome ’ after the bone has been pierced m 
several places, is driven through the bone With 
a guiding apparatus designed for shank and drill 
the holes are made radially in one and the same 
plane through the bone 

In the cases in which the method has been used 
the healing of the wound has been primary and 
the bone grafts have been found capable of sup¬ 
porting, without collapsing the mechanical strain 
to which they have been subjected Moreover 
the roentgenograms show that the epiphyseal 
grafts after 200 to 300 days after implantation 
begin to show signs of newly developed bone 
structure, and consequently, of reconstruction of 
bone, whereas the diaphyseal grafts, which are 
inserted into the medullary canal, sequestrate and 
dissolve after a comparatively short period of 
time has elapsed while the regeneration of bone 


proceeds mainly between the ends of the osteo- 
tomired bones. 

As m the comminuted fracture, a fragment of 
bone may pre\ent reposition and cause the fixa 
tion of the ends of the bones in a wrong position 
so it is possible, by means of interposition in 
osteotomy in bone and joint resection, in frac 
ture, etc., to obtain reposition and fixation of the 
ends of the bone In a calculated predetermined 
position This is of importance, especially in 
those cases of osteotomy in which fixation after 
reposition is frequently never obtained or is 
accomplished only with great difficulty merely' by 
aids. 
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BENIGN STRICTURE OF THE INTESTINE DUE TO IRRADIATION 
OF CARCINOMA OF THE CERVIX UTERI 
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I N a *nrtcs of 412 patient* with cervical card- 
ncwnaw bo bate received Irradiation tEerapj it 
the Cleveland Clime, there bate been 6 c*m 
(incidence 1 4 per cent) of benign stricture of the 
Intestine nhkh might easO) have been confused 
with metjutatic caraooma Subsequent to the 
Irradiation tbenpj no evidence of cardnama ni 
found, and judging by present day standards, 
none of these patient* received esceasiv e madia 
tkm. since rirrukr method* of irradiation tbera 
pj are in general uae, it seem* probable that the 
incidence of thi* lesion U greater elsewhere aj well 
aa here, than the literature would lead one to be 
fiete And if tfamiar cam ha\ e been attributed 
to metaataaea in the put, the mortality statistic* 
relating to mettitam frocn cervical carcinoma 
are open to question 

The present study direct* attention to tht* be 
rngn ioictti a* a duncaS entity and ofien sugges¬ 
tion for iu prevention, the results of which wifi 
be reported in a later communication 
It thfrald be emphanted that a patient who it 
\ dop» unusual abdominal symptom*, particularly 
if tin umulate inteatmal obstruction several 
month* or even vean following irradiatfon thera 
PI mi) ha\ e an irradiation nricture of the Intes¬ 
tine and mi\ be restored to aonna] health bj a 
rejection of the lesion Before the disability 1 * at 
tnbuted to metaataau a re-examination should 
ehminate the powihJfity of thi* curable comphct 
tion At least iigmoidoacoplc and colon roentgen 
examination* should be done, and a careful roenl 
gen ituth of the small Intestine may be advisable, 
provided the obstruction 1 * not complete Ex 
pforatoty operation a warranted, particularly on 
patient* presenting evidence of intestinal obstrue 
txra m whom there is no remaining evidence of 
carcuxfflia in the pelvis 

Of the 6 cam reported hoe, 5 of the benign 
ttneturt* occurred In the rigmead colon and 1 in a 
lower loop of small Intestine 

CASE mlTORl* 

Cm A * cstma, a^rd 60 j ears, wbew first examined, 
had caretooco* ot the cerm cten (st»fe ») extendo* □ to 
tb* broad b**raeBt Bsapwj showed that th* frcruh -was a 
*q»HCTj» crit anuoM, and the patient was treated br 
trrwfiatio* with radrwa isd iorrJ-jr* ays 1 

<W tat* cca Uw fcw rja alrtn rf »■> —tad mtt (V* 
ic»x. TM * w s vctal*- 
**Arp*a W u« aim li»l Tkr»* 4rr* Utrr iwlj a tJofr 


FoJknr-cp fiaurrcibopi h *4 shown do endear* cf 
mshraant tUseaar a*d the patient had been In cttrOent 
health for mtT » Tears after the last tainm tr»tn*Bt 
Tbea she bejan to ha'« Haemal eowstipwtjo*, whsch be 
came prtn-rmrvriy more aerrre, and at the tone of re- 
sdruadoo, • few seeks after It* opaet, sb* had t^mptocna 
and s^ns ci uitesilnal otwimctsoci Pivctoacopsc tsamiaa- 
tsoo »u attaint, and no blood or mores iu seen rn Lha 
bowel Roentjien eranunjticw of the roA» rerraled an 
obstroctcjg lerioti bn the dwmrf d colon, which was tchord 
to be doe toeaidnoea* O* ll At operas**, the W»oc 
ru found i o hare the eharictentfjcs of a bengco stri cture 
Thera were bonds cf adbesiem eaonduf th* MnnaJ colon 
at the etc of the Inooc and the** w*ra attached to the ha- 
dat of the utere s (Fla i) The adheyaw wars seiunL 
tins portion cf the cote iu resected, and an end-to-ead 
anartntmsis sraa made Tba palbofepeal djamroak wn 
chrtmc mflammataxi Tba patwnt reewertd acufoan tin 
operation, »od Nu reported normal health oo ntrnvmui oe 
doom danos the i}i Tears ■nee the resection was per 

Cm » Tba fa beat, a*Td 5a jean, had had a pelvic 
abaeesayeaxapervvooaly and can* to the Clunc because cf 
pet iciycrpeaei* The ten lx nten waa firm, enkxt*A and 
nodular aspeoaBj 00 the n*ht aide, and bled eaady Then 
waa no thicken fflf m th* broad lwamenU Sipjamoca cell 
carcmotaa was revealed by blopay aad radntm and roent^ea 
irr«d*t«oei tberapr was adnrbittteied 

Fee a year and a haM after the msePatioa therapy W- 
low-up etamluaboos had shown no evidence cf d*»*e, aad 
tbs patient h*d been in excriieat health Then aha started 
to ba e s*\ert pan* ca the biadder aaaooatad with tarot 
blood In the tfrfnr Tbesa aymp i ans persnted tor j weeks 
CrTtoacopsc mnnnatkra when the patient returned to the 
Came, repealed srveod aobnaictxcs baiii iorr h afei 00 th* 
posterior wall of tha bladder in the center cf with im 
a white, trrefatar area about » 3 centaoeter* m d wr a e - 
trr 5 obaecp>ent erammatioas showed the deerlcpBidt oi 
a ddimta nicer la tha iTT^jular araa men tawed Oos ywr 
foOowinj tha mbtaJ cysloacopsc rtarmoatiew, the afcer had 
cSwMwued conipJetAr except for a small area of snbsar- 
c cm hmsonha^e doe to wparatsoo of th* *ioo*h a few d«ji 
prenoerfj 

A xyumm aldr > ear and 9 eaontba whaeqoent to th* 
madistioo thenpy tha pablent bejan to tars bdowmI 
abdomrisl lymptoma, wrsaiktinc tnteatioal chatroctwa 
Rnent*en axammatjon of the colon ihowed no obatructioa 
at tia tuna cf liw watt cf thesa lymptocus Na faulher 
roentjen atnehes wen made Tha raitwl s tt ac k »c*i sub¬ 
sided, bat a raw tba later then was a recurrent * » ac h 
winch aas mora saver*, and operation was perfonned. 
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Fig. i Examp le of benign stricture of ugmoid colon 
rim nlating annular carcinoma. 


Fig i Patholnjncal specimen showing benign stricture 
if sigmoid colon (Case i ) 


There *u an old Inflammatory process in the uterine tribe*, 
but no evidence of carcinoma could be found About *J 
centimeter* proximal to the rectum there was a definite, 
almost complete obatractloo of the sigmoid colon. It 
termed a* if there were a ocatnaal band in the bowel wall, 
with very little inflammatory reaction outride Resection 
was cotrudertd, but It wa* deemed more advisable to make 


view of the fact that the rij 
A ride to-aide anUtomorii 
letter from the patient. 


letter from the patient, 5 yean after the operation 
state* that the ia in normal health. 

Case x The patient, aged 58 yean, had a carcinoma of 
the cervix uteri, involving chiefly the postenor bp and the 
posterior vaginal wall (stage 1) The pathological diagno¬ 
sis was squamous cell carcinoma Radium therapy was 
followed by roentgen irradiation. 1 

Fox < months the patient showed satisfactory progress, 
but did not return fox the usual subsequent examinations 
Later in a letter from the patient ■ husband who was a 
physician, it was learned that the patient had been confined 
to bed for a month because of abdominal palm nausea, and 
pronounced vomiting Examination revealed no evidence 
of carcinoma In the cervix or In neighboring structures. 
Death followed 1 mouth later Complete autopay was not 
permitted but examination of the abdominal contents re 
vealed an Inflamm atory stricture of the lower small intes¬ 
tine, causing a definite obstruction The exact relation of 
this area to the uterus was not stated, but examination of 
this area of the intestine and the uterus, after removal from 
the abdomen, revealed adhesions on the peritoneal surfaces 
of both. 

From these finding* it may be inferred that the stricture 
of the ettuH intestine involved an area adjoining the uterus, 

On* tab* coatsmoi III rmiCvnrlei ot radoc a-n placed a tb« cervix, 
ud mother tabs rootixnia* in Bitbcariaa erf tsdos m placed ipn »< 
t* pottmor lip erf tb* trim, far 10 kan, or a total ot anrtmraatriy 
»,**• mlUrarW boon Oh and a kaU naauhs late toeat*ta therapy 


that fibrous adhesions formed between the two and that 
the cause of death (since no other cause was considered or 
found) was severe tcuoexnia resulting from small intestinal 
obstruction 

Cast. 4 The patient, 41 years of age, had an enlarged 
cervix uten whui was bleeding and ulcerated The princi¬ 
pal involvement waa inride the cervix, extending into the 
uterus and outward through the cervix, lateral to the ex 
ternal os (stage 1) The biopsy showed squamous cell car 
dnema Radium and roentgen therapy was administered * 

The usual transitory sequel* immediately following 
these treatments were prolonged in this case. For 6 
months, the patient complained of loose stools containing 
unusual quantities of mucus, The following month there 
was marked co ns tip ation, and after a period of n day* 
without a stool, the patient suffered from considerable ab¬ 
dominal distention- and waa re-admitted to the hospital 
with a diagnosis of Intestinal obstruction Follow-up a 
amlnatwns had shown no evidence of recurrence of the 
malignant growth in the cervix and no evidence of pelvic 
metastasis Proctoscopic examinations had shown no evi¬ 
dence of disease Laparotomy was not done at this tune 
because her symptoms were relieved by the use of enemas 
and hot foenentatams to the abdomen. 

She waa re-admitted to the hospital at 1 and 6 month 
intervals subsequently An attempted barium enema was 
expelled as soon as it had reached the sigmoid colon, ap¬ 
parently indicating obstruction at this level. 

A crcostomy was done and a large tube was inserted Into 
the dilated ascending colon for irrigations, 15 months 
after irradiation therapy Later a colon roentgen examina 
tk» daring which tne barium suspension was Injected 
through the colostomy tube, revealed a definite obstructing 
lesion In the sigmoid colon. At the subsequent operation, 

* 0»* t*b« rmtsaan * rod anlbanki »rf ndoo iu pi»c*d mto the fua- 
<hj orf tba ititw, ooa tuben»iiinf *47 r»i1ln-n, i ,,erf fuioa m pl»ewf 
la th« Cura, ad faux tmba coclxtohr 141 mllmif vi wm 

tb« omi, Jot S been, or total of ■ffr auB W s.q6o mlb- 
con« kenrt tie north Uter tacntjtea tbcrmpj m dnfnmlavd 
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the time erf the radmm irradiation remains coo 
ttantlv in one position, adjacent to the area bong 
treated, the lei00 should be prevented if the po¬ 
sition of this segment can be changed at Intervals 
during the time the radium is m pUce Changing 
the position 0/ a lower loop of intestine without 
dislodging the radium may be difficult to accom¬ 
plish 

During roentgen ejaminatjonj, the position of 
redundant loop* of Intestine change appreciably 
»ben the position of the pobent changes. The 
mo*t pronounced alteration ta ohsmed during 
the eramimtion erf a freely movable redundant 


TABLE I 


^Sapnpotnc) 


Depth 
Depth d 
Fjeld a (Right iliap*t*c) 
Skin we 
Depth 
Depth doae 
I>M s (Left iiojKitac) 
SAlq doae 
Depth 
Depth dow 
F»dd 4 (pc*t-aacr*I) 
SWn dal 
Depth- 
Depth doa* 

Total depth dose 



400 L 

X ? 

9 oo r 
ao'' 

3»° 

800 r 


400 
35 ** 
140 r 

r 

40 

3 » r 
840 r 



aigmoid colon, when the patient b moved from a 
horizontal to a Trendelenburg position Chang 
lug the poKboo of the patient at intervals during 
the time erf the radium therapy ihould prevent 
over-irradiation erf any one redundant segment erf 
intestine, unless that segment a fined fn position 
(pelvic Inflammation?! at the time of the Irradn 
boo. The radium inserted Into the cervical canal 
would not be dislodged during such a procedure, 
provided the usual thorough packing orf the vagina 
sere done The procedure a,cold aeem to be 
especially indicated when the radium b inserted 
high up Into the fundus of the uterus When the 
radium b placed against the ce r vi x or inserted into 
the cervical tissue (needles) keeping the patient in a 
constant moderate Trendelenburg position would 
aid in the maintenance of the p roper position orf 
the radium, and at the same time should allow 
sufficient are* between the radium and the In¬ 
testine to prevent the development of the iesV» 
under crmiiiieratian- If the tntra-utenne appli¬ 
cation orf radium is made separately and not when 
other type* of appEcations are made, thn maximum 
prevention ihould be poadble, so fax as changing 
the position of the patient during radium therapy 
is coocented 

If continued perntaitic Activity orf the Intestine 
could be obtained during the time orf frradutfoc 
therapy this also might be a means orf changing 
the poebon of redundant loop* ol Intestine. A 
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medicament such as pitressin, adm ini stered after 
the usual preparation of a thorough emptying of 
the mtestme, might produce the desired effect, 
keeping the tip of a flexible colon tube in the Mg 
mend cokm (analogous to the usual procedure of 
keeping a catheter in the bladder) during the tune 
the radium is applied In the attempt to prev ent 
any accumulation of gas m this area might also be 
helpful 

CONCLUSIONS 

1 In a senes of 432 cases of cervical caranoms. 
in which irradiation therapy was administered 6 
patients presented the late complication of a be 
mgn stricture of the intestine These cases might 
easily have been attributed mistakenly to meta 
static carcinoma. 

2 A patient having this lesion may be restored 
to normal health by surgical intervention. 

3 A colon roentgen examination was the most 


important single pre-operative diagnostic means 
of revealing the presence of the sigmoid lesions. 

4. It appears logical that this complication 
may be prevented without altering the principle* 
of the well proved present day efficacious irradia 
tiou therapy of cervical cancer This rare com 
plication (incidence 14 per cent In this senes of 
cases), when treated so successfully by surgical 
intervention, should not constitute ft retarding 
influence on such therapy 
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VASCULAR DISEASE OF THE LOWER EXTREilTTIES 1 
A Rjcvtew or Aitpotatiom Cutema 
R TV McNEAIA UP FACS uu> PIULTP F SHAPIRO II D Cmtcaoo 


AMPUTATION criteria have been fairly well The disease ippeon and subtitles. Tbe vessel 
qj alJiilwl for those eroer^enciei which wall changes and occhuive thrombose* which 
*■ threaten the life of a previously normal before bog result, are closely followed by the 
Vimh- prosthetic, me chani cal, bacterial, neuro- canallatloc and organization of tbe thrombi and 
gCTdc, hormonal, and direct traumatic factors ai by the opening up of collateral channels tbe 
well aa the acute vascular changes are all taken amoont of actual vascular deficiency which re 
mto consideration When proper evaluation of mains, depends on the relative speed of the two 
each has been made, a decision as to the tppropri- processes (io 17 38 46 <1 57) 
ate rime , manner, and level of amputation can Tbe disease is usually alow m its progress. It 
readily be reached occurs charact era Orally in relatively young fa- 

Tbe problem is more difficult however when it divlduala who start with an ample capacity for tbe 
involve* a limb abend} the seat of vascular div development of collateral circulation and for the 
ease Here In addition to evaluating all the fac thrombus re-canaliiation Tbe disease process, it 
tors mentioned an appraisal must be made of the self interferes in no way with the development of 
extent of vascular damage previously incurred collaterals At the onset at least, it is limited and 
The amount of collateral compensation for this focal In its attack so that only short segments of 
damage must be discounted, and the remainder thrombi hare to be re-canalized and cnlv abort 
(whim re presents the true vascular deficiency) collateral arcumdactioro provided Compenst 
added to the limb risk tlon u remdJh made As the attack subsides, 

This is not an east task But some assistance a circulatory efficiency u re-estabfimbed with only a 
rendered b\ what modern knowledge offers cover alight withdrawal from tbe available collateral 
ing the pathogenesis and progress of vascular supply At best, bow ever the disease Is remittent 
occlusion in these cases and b\ a multiplicity of \\ ith each attack, more of the main channels are 


tlon is readlh made As the attack subsides, 
arculatocy effraeocy is re-established with only a 
slight withdrawal from the available collateral 
supply At best, however the disease Is remittent 
\\ ith each attack, more of the main channels are 


clinical tests which offer at least inferential evi- occluded and more of the collateral channels are 
dence of the vascular condition of the extremity opened up With its varying intermissions, the 
An analysis of the problem in the light of this disease progresses relentlessly With each attack, 
knowledge and with the aid of some of these teat*, tbe margin of safety shrinks \ et if tbe process be 
it was thought might be of some value in helpsng slow enough and the patient yount the mam 


it was tnougnt migni ne 01 some vame in neipsng now enough and tbe patient young, tne mam 
dehne the amputation criteria in these cases. channels may become totally ocdudedafld the life 
martirar. of tbe limb be maintained by the extensive cpeo- 

■rnaoioo-AKGims oiijtwa*. bg up of collateral dumWcharacteriadc ofthu 

Thrombo-angutis obhterans 1* an inflammatory disease. Barth enough blood flows, ho w e v er 
coodibon ol vascular wills, oi unknown etiology through these vicarious channels to maintain life 
associated with the formation 0/ occhmve throm- m the part The demand for mom blood under 
lit Ax vet there a no yraot that any apeafic. exerose of the Utah finally eanaoA be met and 
bacterium or tcmn is involved Neubuerger in lschmnc cramps hinder activity The Incre men t 
fact explains the entire patbocenesB of the coDdi- required for the healing of minor w ottnds cannot 
tion cc the basis of Ricker’s hypothesis Accord be supplied and they fad to heal. With all cdlat 


mg to this hypothesis, whatever noxi are respoo- ends widely dffatetf, further circulatory damage 
aiWe for the disease act by setting up local neuro- cannot be compensated arvi gangrene develops 
vascular uatabihPea Artenolar spastic cnae* end Sometimes tne disease takes a more rapid 
in paralysis and dilatation with slowing of the course Attacks of migratory threanbophkbitii 
blood stream The various organic changes in the follow closely cue upon another with short or no 
vesael walls are secondary to varying deg re es of healing intervals Sometimes it starts in older 
retardation of the nutritional flow On this la sis, Individuals or is complicated by arteriosclerosis, 
in pathogenesis, at any rate thrombo-angutis is Under these dmnnslances, Ettie collateral corn- 


vessel walls are secondary to varying degrees of 
retardation of the nntntiooal flow On tha hasia, 
in pathogens®!, at any rate thnmbo-angntis is 
only a sEghtly mOder but more temciotii Ray 
nand s disease. 


msatian develops and even lest extensive vascu- 
r occlusion can quickly lead to gangrene. 
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The disease Is nearly always bilateral When 
manifest in only one leg it Is almost certain to be 
latent or potential in the other, and sooner or 
later, may be expected there also. 

When the question of amputation is raised, the 
first problem a to determine just how extensive 
the arterial blockage has been and how extensive 
the collateral circulation in compensation. This 
may be determined by various clinical observa 
lions and by certain special tests. There is no 
absolute criterion of the circulatory efficiency of a 
limb but by a combination of several different 
types of observation a fairly reliable estimate may 
be obtained. 

From an accurate bistory alone some inference 
can be drawn concerning the circulatory condi 
tlon of the Umb The age of the patient gives the 
likelihood for complication with arteriosclerosis 
and some idea of the collateral potentiaL The 
duration of symptoms and the relation of periods 
of activity and attacks of thrombophlebitis with 
intervals of remission and recovery, give an ac 
count of the various inroads on the vascular sup¬ 
ply, the extent of probable compensation, and tne 
available collateral supply left The seventy of 
current symptoms is roughly proportional to the 
circulatory deficit 

The general appearance of the Umb in the hoci 
xontal position u of some Importance. To what 
level normal color is seen ana the extent and in¬ 
tensity of anremla and rubor are to be noted The 
general nutrition of the limb, the color changes of 
chronic stasis, scaling fissures, calluses, nail 
changes are all to be considered All these denote 
total circulatory deficiency of which ulcers and 
finally gangrene are the end stages. The extent of 
the gangrene and its demarcation are to be noted, 
but this observation is notoriously unreliable in 
determining the degree of circulatory deficiency of 
the whole limb (35) It only specifies the degree of 
local defidt. With a large area of gangrene, the 
rest of the Umb may be fairly well supplied with 
blood. With little or no gangrene severe pain 
color nutritional and other changes may show the 
whole limb to be fairly devasemanxed Usually 
sharp demarcation speaks foe the excellent devel¬ 
opment of collaterals down to the level of gangrene 
(Meleney) but this sign of circulator) efficiency 
would be invalidated by infection Finally the 
total extent of skin gangrene portrays only mac 
curate!) the extent of deep gangrene which may 
be considerably greater or smaller 

Of greater importance than the simple appear 
once of the Umb Is the extent of the anremla which 
appean on elevation and the rubor which appears 
on dependent} The levels to which these rise are 



FI* 1 Normal leg Veaaeli injected with barium iol 
nbate under normal ayatobc blood pressu re of the patient 
Note nnooth contour ol main vtmdi and moderate col 
lateral uipply 

the levels of circulatory sufficiency under static 
strain. The Intensity of these changes and the 
angle of circulatory sufficiency (Buerger) give a 
fair estimate of the degree of deficiency These 
signs, however do not determine the level of ar 
dilatory sufficiency under muscular strain. This 
can be inferred only from the symptomatology 
Nor do they determine the circulatory sufficiency 
under the a tram of healing This can be guessed 
or determined only vaguely from the history 
of previous wound healing difficulties. 

The level of abrupt temperature change is of 
gnat assistance. The limbs are left alone for 15 
minutes, then covered with the bed clothes lor 
15 minutes (58) There is a normal acral ward 
gradual decrease In skin warmth but there Is 
never an abrupt change unless there has been 
vascular occlusion without adequate collateral 
compensation. The temperature change level 
may be determined roughly b> the hand or by 
a clinical skin thermometer or more accurate)) 
by the thermocouple (12) 

These observations as well as most of those 
which follow, record the total circulator) status, 
ne. vascular obstruction minus collateral com pen 
sation. The level of actual main vascular obstrue 
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F* t Case of throobo-Mniittii obiitenoi Sl»wu>* tb* 
pitchy wTTftikrTtic* akm* tbt pophtrml, P and aatcnor. 
A and pott*nor T Ul*il uttno, rod 0* lirf» »od 
nmmbrroo* oflateral roset* The pertrxsJ artery L, n 
well p awn ed tad larser lb»a nomml fphoetwTmpi 
loaaed br D Frank Jlekuey ) 

Uon can be estimated by palpation of the mrin 
'• Tueii Routweh the donalu petha, posterior 
tibeal, popliteal, and femoral should be palpated 
It 1* possible, however foe all these vtssds to be 
pulsatile, > et an early Buerger 1 * dneaae be detect 
able In the plantar veawls by plantar anemia on 
elevation Circulatory dehamey should not be 
dismissed on the baalt of pulsatile vnaeb. 

The chief difficulty with this palpatory sign, 
howeiex « that the main \et*d pulsations are 
accemble to tactile perception only at a few wide¬ 
ly separated point* about the main joint* To 
obviate thi* difficulty and to obtain a more quan¬ 
titatively accurate estimate of vaacniar pulsation 
the Picbon asaflorneter was devised (54 61 6a) 
This may be applied at any segment of the bmb 
and the total vascular pubatiEty of that segment 
undff varying external preaaore* determined and 
compared with the other bmb or with the ncrraal 
At ulo level of main vaacular ocdmlan there a 
decrease In the pulsation volume. Thi* method 
unlike the tactile I* not selective. The anterior 


tfbfal artery may be occluded fust above the 
anile. \ et if the posterior tlbfal dilate sufficiently 
in compensatJoo the puhation volume may be 
maintained Even mailer collaterals may com- 
peniate for the decrease in pulsation volume 
caused by occltmon of the m ai n channel* 

For these reason* except In acute vaacular ob¬ 
struction, the Pacbon otallometer doe* not deter 
mine the exact level of occlusion It* accuracy r* 
inversely proportional to the extent of codatera! 
development Usually there 1 * tome decrease in 
puliation volume at or a little below the point of 
main vesael oedusioo Pulsation continue*, how¬ 
ever until the end of the pulsatile collateril wp- 
pl> U reached 

The osdflometer determine* the level of pul¬ 
satile collateral supply Beyond thi* level their i* 
an oonnjj non-punatile collateral supply which 
the marhinf doe* not register Thi* occult dreu 
lation between 0 of the instrument and the total 
cessation of arterial flow may be observed by de¬ 
creasing the bag prea*nre in the noo-puIsatHe 
segment* until a dusky red hhah appear*. Thi* 
represents the fir*t escape of ooang blood (Simp¬ 
son) The non-pulsatile flow may be nch enough 
to keep the tissues alive and even bear the strain 
of postoperative healing It may permit amputa 
tkm below the level of O deflection of the Pachon 
oaaDometex 

To determine the extent of thi* non-pubatile 
but adequately vaacularued xooe other method* 
are used. One of these I* the McClure Aldrich 
intracutaneou* nit tola don absorption teat (Stem 
and Cohn) o 1 cubic centimeter of o 85 per cent 
•odium chloride a injected at 4 Inch interval* 
down the hmb Normally the wheal should re 
main for fio minute* In impending tisane cederna 
induced bv aiculaterry defidenev the abwapdoo 
time is markedly reduced The test is simple 
painless, and givea a reliable estimate of shin dr 
dilation. It cannot be used where there I* already 
an inflammatory static, or nephritic rcdema 
Objection* to it have been raised on the pounds 
that throes which are the site of Impending gan¬ 
grene, should not be injured further by needle 
pricks. It doe* not seem that a hypodermic aslt 
solution wheal would produce material injury 

Another slmn*r method la the histanune flare 
teat (so, 30I It depends on the uni venal 
anaphyisctcad vasodQatary response, wherever 
there are amfllarie* to dilate. One-tenth cubic 
centimeter of 1 1000 histamine t» Injected Intra 
cutaneoasfy at thort intervals down the limb 
There Is at fint a cyanotic flush then a hypciemk 
flare and finally wheal development If at a osr 
tain level a flare does not appear amputation 
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must usually be done above this level If a flare 
does appear (without regard to tune interval) the 
skin circulation may be adequate for amputation, 
or may not be. The test has chiefly negative 
value, therefore, but is a good auxiliary sign. 
Clinically its results have been found to be more 
accurate than those of the McClure Aldrich test, 
but the injections hurt about as badly as a bee- 
bite. (Perlow has recently devised a method of 
rendering these injections painless. Novocain is 
added to the histamine solution to make a concen¬ 
tration of W per cent We have tned this method 
with gratifying results. The novocain interferes 
in no wa\ with the test, and completely prevents 
the pam.) Both of these skin tests are open to the 
objection that skin circulation may not be an 
accurate measure of muscle and bone circulation 
The deeper structure* may be non-viable beneath 
a well nourished skin. 

A direct study of the arculatory adequacy of 
the deeper structures may be obtained by the 
thermocouple and galvanometer method of 
Brooks andjostes or by the calorimeter method of 
Stewart. These methods are too time consuming 
and cumbersome for routine clinical use. 

X rays are taken routinely They may disclose 
areas of osteomyelitis and reveal the amount of 
arteriosclerosis present. The latter factor is of 
only moderate value because extensive sclerosis 
may be present with adequate collateral circula 
tion or slight sclerosis with Inadequate collaterals 
Although the vessels may be easily and plainly 
visualized by X ray, the degree of opacity to the 
V ray does not always correspond to the patency 
of the vessels themselves. Direct visualization of 
the circulation in the affected extremity by mjec 
tion of radio-opaque substances has also been 
recommended (Singleton, Pearse 56) but is too 
heroic a method for general use- They are painful 
enough to necessitate nerve block anaesthesia for 
their induction. The effect of these substances on 
vessels already damaged by disease is not beyond 
suspicion The Matas and Moszkowicx tests of 
inducing hypereemic flush by temporary anaemia 
are open to the same objections (40) 

In 90 to 95 per cent of the cases simple clinical 
tests are sufficient to determine the level of ade¬ 
quate circulation. Palpation and the Pachon 
oscillometer determine the level of main vessel 
occlusion and the level of cessation of pulsatile 
collateral flow The history of the case the sever 
lty of symptoms, the appearance of the limb when 
horizontal the skin temperature change level and 
the histamine or salt solution tests give a fair estl 
mate of the level to which the non-pulsatile col 
lateral flow has been developed Rubor on 



Fig 3 Alter!wdcrotic gangrene. Veuel* injected. 
Note beidmg and irregularity of main rt**eb and paucity 
of collateral channel* Patient 64 year* oki 

dependency and antenna on elevation estimate the 
adequacy of the collateral circulation to static 
strain. The reaction of the limb under muscular 
activity gives an estimate of its adequacy under 
the strain of muscular exerdse. The response of 
minor lesions to conservative treatment gives 
some estimate of the capacity of collaterals to 
provide for healing 

With the total decrease in circulatory intensity 
determined, an estimate must be obtained of the 
amount of this decrease which is spastic and the 
amount organic. On this depends m some measure 
the types erf pre-amputationprocedures instituted. 
The spastic element may be differentiated and 
evaluated by instituting measures which paralyze 
vasomotor constriction (6 13 18 21 22 48, 49) 
This may be done by immersing the part in a 
warm bath, by inducing a general fever with 
killed typhoid bacilli intravenously by paraverte 
bral block, spinal anesthesia, general a rues thesis 
peripheral nerve block or diathermy application 
to the cervical or I umbo-sacral regions. Of these, 
the best and most widely used method u that of 
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Fif 4 Dubetic fancrene m ■ young adnh Note the 
btadm* and mrfuknty of lie mam \cwick, but tie wiper 
normal nclrne* m collateral da ekganent Tl* gangrene 
o< tie anterior Hurd oi tie foot whxh dn eloped herevrai 
on an mfectKaa baaa and did not drrv-nd tai arcnlatear 
drtat 


peripheral nerve block Tbe me of local akin 
temperature (and the increase in oaoDometnc 
excursion) after anaesthesia is an lixlex of the 
amount of vasoconstriction responsible foe the 
local circulatory deficiency The remainder ta tbe 
organic factor 

Before amputation a decided upon unless the 
indication a urgent, some attempt lhould be made 
to improve the collateral arculation and to reduce 
the apoatic element Conservative management 
include* treatment of the local tenem, postural 
exercises (is) dr, beat (Go) aalioe or atratc aolo- 
tton In large quantities orally (33I aobcutane 
ooaly intravenwalj or by duodenal garage, dia 
thermy and mtenruttent compression of the main 
artery The diathermy should not be card in 
trophic disorders or gangrene Other noo-cpeia 
tive measures which have been employed are the 
intravenous Injection of radium chlanck (4). tuple 
typhoid vaccine, typhoid “H” antigen (7) ce 


acetylcholine (70) In typhoid bacilli resistant 
cases, tbe injection of a per cent aolphur In ohvt 
ail intramuscalariy has also been recommended 
( 6 ?) 

Ligation of the femoral vein has been recom¬ 
mended (44, 71) Morton and Pearae (47) tned it 
In 6 case*. It improved the cuculaticri, increased 
skm and musde temperature, and reduced pain 
In view of tbe fact that Buerger's disease Involves 
the veins as well as the arteries, not much can be 
expected from this procedure Tbe same may be 
said for arteriovenous anastomose*. 

In case* with a marked spastic element, various 
operations designed to abolish sympathetic vaso¬ 
constriction have been applied. The simplest of 
these, penartenal sympathectomy was successful 
in a «msB percentage of cases (9) The vascular 
nerve Ripply a segmental Not much, if any 
value can be expected from denervatlng a segment 
of artery when this disturbs but slightly the whole 
artenal tree beyond this segment To meet this 
objection, more drastic denervation operations 
were tned which culminated In the operation of 
thoraco-lnmbar sympathetic gangCanectomy with 
trunk resection (1 3 14, 31) The operation 
Is formidable. It gives good results In predomi¬ 
nantly spastic diseases like Raynaud b disease and 
m early vasospastic scleroderma It a too herac 
an operation to be justified in early case* of Buerg 
er’i disease Tbe cases with frank gangrene do not 
permit the procrastination which this operation 
entails It may be applied, however to moder 
ately advanced cases of Buerger s disease with a 
marked spastic element and without gangrene 
The immediate results In well selected cases of this 
group are encouraging but give no guarantee that 
the thrombo-anglltK process will not proceed re 
gardleas of the operation, or that vasospastic con¬ 
trol will not be regained through ineradicable 
anastomoses from other parts of the aympathetic 
net or from local assumption of automatidty 

The simpler measures outhoed when used to 
redace the spastic element and to improve the 
collateral drtmlation are of great value In pre¬ 
venting gangrene or at least m Increasing the 
amount m available stomp. Appbed after opera 
two also they increase the chance* of succesa of 
lest drastic ampntatioaa The use of these simple 
measures should be encouraged 

Buerger insists that none of the methods used 
for determining circulatory intensity determine 
the lowest level at which an amputation stump 
will heal that after the various conservative 
measures have been employed and amputation 
become* Imperative amputation above tbe knee 
a indicated in all but very exceptional cases 
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Where possible he recommends the Gntti Stokes. 
Telford states that when gangrene threatens, the 
popliteal is almost always involved, and that to 
amputate lower than the knee is to court disaster 
The recommendation of this high arbitrary level 
has met with growing disapproval It has to 
recommend it the fact that re amputations are 
avoided and that hospitalisation Is minimized 
Further Buerger s disease is a progressive lesion 
and high amputation may anticipate its advance. 
On the other hand, these re-amputations are 
avoided at a great deal of needless mutilation 
Hospitalization is minimized at the cost of a 
much greater post hospital disability The prog 
ress of Buerger s disease is so erratic that no one 
can say when and where it will stop it may end 
with low amputation. Midleg amputations are 
frequently adequate. This disease occurs m young 
men of working age who must stave off major dis¬ 
ability as long as possible. There is always the 
prospect of serious involvement of the other leg 
therefore as much as possible of each leg must be 
spared Finally re-amputation, except in cases of 
spreading infection or spreading gangrene, is of no 
very great nsk in Buerger’s disease and is often 
worth taking a chance on to avoid needless loss of 
limb 

Each case must be estimated cm Its own merits, 
and the lowest level of amputation compatible 
with healing and function selected. In 1913 Me 
Rmley recommended that the diseased vessels be 
dissected upward until a point is reached where 
the blood supply appears to be satisfactory 7 and 
that amputation be done at that level (8) The 
method was dropped because the difficul ties and 
complications of the technique were too great to 
justify it and because it took no account of the 
collateral compensation. Meleney suggested that 
if popliteal pulsation were present, amputation 
could be done below the knee. A later review of 
his results made him feel less assurance in accept 
ing this one finding as the basis of selection of the 
amputation level Burke considered the patency 
of the femoral artery to be far more important 
than that of the popliteal He found popliteal pul 
sation absent in 50 per cent of successful amputa 
tions below the knee. He stated that if a full 
pulsation of the femoral* could be felt to 4 centi¬ 
meters or more below the inguinal ligament 
amputation below the knee could be done even if 
the popliteal were dosed. 

As a matter of fact the selection of an amputa 
tion level cannot be based on any one criterion. 
The problem is too complex to be settled so read 
fly Alien and Meyerdlng reviewed 102 cases of 
amputation In Buerger s disease and suggested 


some additional factors as of possible significance 
in selecting this level 

1 The age ud general condition of the patient They 
found that amputation below the knee would be successful 
in 80 per cent of the cun when the patient waa under 4? 
and in good condition and there were do extensive local 
changes Re-amputatlon would be Decenary m only *0 
per cent of caaes f ulfilling theae conditions They found 
that in older patients and wrth extensive local or septic 
changes, primary amputation above the knee was re¬ 
quired 

3 The condition of tissues at the proposed operative 
site Considerable muscular and skin atrophy would 
make the healing possibility unlikely 

3 Lack of economic urge If the economic situation 
permitted prolonged treatment, small ulcers and small 
areas of gangrene often healed spontaneously and function 
was re-established. 

They found that one of the Important results of 
early diagnosis lay in not mistaking the pam and 
dependent rubor about the toes for a paronyxhia, 
and incising it It is a simple matter to examine 
all feet routinely for a dorsalis pedis pulsation and 
for plantar antenna on elevation. If this allows 
circulatory defidt in the toes, they should not be 
mased nor should toe nails be removed without 
careful study of the circulatory condition of the 
rest of the limb nor without careful surgical deci 
sion and thorough pre-operative and postoperative 
care. These indiscriminate Incisions heal with 
great difficulty and may lead to spreading gan 
grene when operative trauma aggravates the 
vascular defiat and increases the healing load 

Amputation may be required even without any 
local lesion. With skin Intact but with excruaat 
lng pain, which cannot be relieved by the medical 
management outlined amputation at a proper 
level Is justified 

The selection of an amputation level depends 
primarily in vascular diseases on the circulatory 
status of the leg and secondarily on infectious, 
mechanical, prosthetic and other factors. 

Toe amputation will suffice in Buerger s disease 


1 The patient U under 45 and In good gen end condl 
tkm 

1 The local leiioci u limited to a small ulcer or area of 
dry gangrene Involving only one phalanx 

3 The dependent rubor and deration anemia la 
restricted to the toe*. 

4 An abrupt temperature change level a absent down 
to the toe*. 

5 The donahs pedis or the posterior tibia! puliation ii 
present 

6. The oacfRometer showi a fair total puliation In the 
foot 

7 The salt solution or histamine teat is satisfactory at 
the level of the metatarsophalangeal jomti 

If the X ray reveals the absence of a phalangeal 
osteomyelitis, and especially if the skin tempera 
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turT! ri»e after local nmr block show* ■ marked tlous arc not fulfilled, higher amputations mint be 
rpastic element, conservative management should done keeping always wdl above the zone of 
be instituted to reduce the spastic dement and Static vascular deficiency slight!) above the 
encourage collateral circulation development If temperature change level, and within the zone of 
hclmg does not result after full benefit has been good skin circulation. 

obtained from these measures, toe amputation Two inches bdow the tibial tubercle is about 
may be done. the shortest kg stump practical (17) Maker* of 

If more than toe amputation u necessary the artificial appliance* say that fan]) satisfactory 
next available level 1 » mtdkg Chonart and Piro- service mi) be obtained even with a 1 inch stump, 
goti amputations are not nartkularl) aatrafactoc) But the mechanical advantage of this small lever 
even in feet with normal circulation Even the age most be rather slight. Further drculatloo 
S>mes amputation is losi n g favor ( 63 ) It » not dose to the knee joint is not porbculariy good 
done at all m women because the prosthesis even in normal limb* The healing power cf a 
necessary gives an ankle of abnormal thickness Buer ger 's disease kg which require* amputation 
It was employed for la boring men who had to at 1 inch below the knee is questionable. In many 
aUnd on then- feet all da) because of Its end rfanx-s, the high kg amputation* have been re¬ 
hearing qualities But arculatsoo about the placed by the Grittt-Stoke* The Gritti-Stohes 
jef nts is not very rich at best Bad experiences 1* end bearing If it succeed*. The objection raked 
with sloughing d flaps even in normal leg* and teuton the grounds that it donga led the thigh haa 
improvements m prosthesea for the higher ampo- been answered by the application of an undershing 
rations have swung surgical judgment to the knee joint The operation requires, however more 
latter Tbe maximum length of leg stomp prac mani pulation and healing strain than these devai- 
tical » 7 err 8 inches The lower third of tbe kg culanxed tissues can bear It is end bearing onlv 
earn with normal chvulatKm baa not a \ery good if the poorly vascularized skin can bear the strain 
blood suppl) K stump longer than 7 or 8 Inches of pressure It is probable, therefore, that If a kg 
invites sloughing and is of no particular mechan can stand a Gntti-Stokes, it can stand a lower 
kal advantage (i 3 53) amputation better 

If the lowest judicious Icvd of kg amputation The Gntti-Stokes may have an occasional Irxfi- 
even In normal kgs a 7 or 8 Inches below the cation If It cannot be done, a supracondt hr 
tibial tubercle in Buerger» disease sufficient!) thigh amputation will sene just as well ’Tbe 
advanced to require leg imputation tbe ampeta mechanical ad\antage is as good- The niual type 

turn should be done somewhere above this level of medamiaU joint can be applied. Anatomical 

Perfect collateral compensation for vascular ob- bearing shifts prrwure from an end which needs 

1 true a 00 cannot be expected How high above all the circulation it to beal and stay healed, to 
this level one need go depends on the circulator) higher points near the groin, which are much 

status determined Lf the popliteal pulse Is pres better supplied with blood (55) 

ent or ev en with it absent, there are signs of good Amputation above the k 0 *** should be done If 
collateral arculaticm down to the lower third of full femoral pulsation cannot be obtained to 4 
the teg, m idleg amputations can be dooe. The inches below tbe In guinal bgament if good oacd- 
oaaUometer should register good excursions at the lometric excursion cannot be obtained just below 
level selected, or else tbe deficiency m pulsatile the knee if »nwnu on elevation and rubor on 
collateral flow must be compensated b) evidences dependent) extend well up the leg- If tbe tempera 
of an unusualh good Don-pulsatik flow Aurmla ture change level Is just bekrw the knee If the salt 
on elevation and rubor on dependency should not solution or tuttamine tests are negative to the 
extend above the ankle The temperature change knee but positive above if the patient Is over45 or 
level should be 10 centimeters below tbe rrrfdkg there is extensive gangrene or infection If these 
leveL Tbe salt solution or histamine tests moat tests show circulatory insufficiency to extend even 
be positive at this level If the patient be under above the knee if the patient ts still older the 
45> EIl d tiie \-rayt dtsdoae no extraordinary gangrene more extensive and the Infection more 
artenoadcroali and tbe area of gangrene and in- se ver e amputation at midthigh Is Indicated In 
fection does not extend be)ood the ankle, midleg all these operations, a proximal tourniquet should 
amputation may be done If these contfitioni are not be used Use ma) l* made of the distal 
fulfilled and tbe area of gangrene is small but the tourniquet In order to pre ven t reflux- Po*topera 
Infection extends to the lower third of the kg the care must include all measures which are 
midleg amputation can still be dooe if tbe open available to develop collaterals and to proewrte 
technique is uaed. In proportion as these cootfi- healing 
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ARTERIOSCLEROSIS 

Arteriosclerotic vascular ocdusion is an accom 
pan! men t of old age. The patients are in poorer 
general condition. Cardiac, nephritic, pulmonary 
and cerebral complications play a greater and 
sometimes the dominant rfile in the surgical pic 
ture. The cellular vlnlity, the lust for life of the 
tissues locally Is reducei They die easily, they 
heal poorly The bluigefuekl, the ability of the 
living tissues to attract vascularization, is dimin 
ished (n) The collateral potential is decreased. 

The vascular involvement of old age is not 
patchy as it is in Buerger's disease, but uniform 
It strikes not only one or two branches of the 
vascular tree at a tune but the whole tree at once 
with all its finest twigs. When ocdusion becomes 
manifest there are no entirely free channels which 
can open to take up the load. The margin of 
collateral safety is very s ma ll. The process, how 
ever, is slow The duration of symptoms from 
their onset to the development of serious surgical 
situations necessitating amputation is very long 
except as sudden Impulse is given to the occlusive 
process by infection or thrombosis Except for 
these acadents the limb expectancy with proper 
care may be 5 or 10 years or longer from onset 

The disease occurs in patients who are usually 
beyond working age. The economic issue is 
therefore, not as pressing as it is in Buerger s 
disease. Working function m the limb is not as 
important a part of the amputation decision and 
temporizing is better countenanced. 

The process is predominate!) degenerative 
rather than inflammatory or neuro-arculatory 
In the muscular arteries of the extremities it 
begins as an increase in the mucinous metachro¬ 
ma tic ground substance of the media, for it is the 
media which carries the burden of functional 
strain in these vessels. As the mucin increases, the 
elastic and muscle tissue of the media decrease. 
Fat deposits hyalin fibrosis sets In and is soon 
followed b> calcification. Secondanl} the intlma 
Is involved first with fat deposit, then with 
intimal proliferation. The lipoid is desmoplastic 
hyaline fibrosis becomes more and more marked 
The fatt) placques within the thickened in tuna 
break down calcium is deposited and finally, 
ulceration develops. These intimal changes how 
ever, come on only long after the medial changes 
arc well advanced. The patientsgenerally do not 
have a high blood pressure. Those with high 
blood pressure usually can keep driving blood 
through the thickened vessels adecpiately until 
one of the hypertension accidents kills them 
A spastic element in the vascular ocdusion is 
sometimes present It Is ver) variable. Just as in 


Buerger's disease, it must be estimated and dealt 
with, but it is usually a small part of the ocdusion 
problem. 

Pain is a prominent symptom because of the 
high grade circulatory insufficiency It alone may 
be indication enough for amputation. The blood 
supply may be worse in a painful leg without 
gangrene, than when gangrene is actually present 
Gangrene is usually precipitated by thrombosis in 
the diseased vessel or by infection. If the super 
imposed injury is small, collaterals den.’clop They 
develop slowl) and poorly in proportion to the 
patient s age, and not much can be expected from 
them. It takes months and years for them to 
develop but enough may develop to avert gan¬ 
grene for many years even though pulsation be 
absent When gangrene does supervene, limited 
amputation may suffice because of the collaterals 
even though pulsation be absent If collaterals do 
not develop sufficiently, or if the thrombosis is 
more rapid or extensive or if severe infection 
supervenes gangrene results^ before collateral 
circulation can replace the main channel flow and 
nothing but a high amputation will heal. 

When the question of amputation arises, the 
circulatory status of the limb Is determined just 
as m Buerger s disease. The Matas or Mosxko- 
wicx tests are not recommended because of pos¬ 
sible injury to diseased vessels. Routine X rays 
are taken to determine the amount of arterial 
calcification but this gives only a vague estimate 
of the circulator)' intensity They take no account 
of the collateral development which, though 
usually slight, is sufficiently variable so that in 
some cases at least it will prevent needless loss of 
considerable limb length 

The history is taken, the seventy of symptoms 
noted, palpation for pulsation^ osaUometric ex 
curslons, the level and intensity of unarma on 
elevation and rubor on dependency, the angle of 
circulatory sufficiency, the temperature change 
level, the appearance of the limb when horizontal 
the character of the local lesions and the salt 
solution or his t amin e testa are determined. 
Whatever spastic dement Is present is evaluated 
Pre-operative m a n a g ement to reduce the spastic 
element and encourage collateral development is 
instituted for whatever benefit may accrue. 

Amputation may be withheld for a long time 
unless there is evidence of spreading infection or a 
large area of gangrene or intractable pain. Con 
servative management Including active and pas¬ 
sive exercises, dry heat, hot baths, abundant 
fluids and some form of fever therapy, together 
with proper care of the local lesion dong general 
surgical principles maj suffice to heal recalcitrant 
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wound* or superficial ulcer* or well demarcated 
■mull area* of gangrene at the tip of a toe, pro¬ 
vided there I* no gross circulatory deficit and In¬ 
fect km is slight. The domlt* pedi* or posterior 
ttblal mil*: must be palpable, or if dtber U not 
palpable, adequate collateral supply mu*t be 
shown by warm toe* of good color m all positions 
with a positive hiatarrdne test, etc. 

Amputation It done when conservative methods 
faO to stop unbearable pain fall to heal the ulcer 
ox s mall area of gangrene, or fail to control slight 
infection or frank suppuration. It is done when 
economic exhaustion forces a rapid conclusion of 
the case It is done when there 1* gangrene which 
Includes the whole of one or more toes oc more of 
the foot or leg tissue, or if the gangrene area ts 
small but progressive and non-demarcated, or if 
there b deep or ascending infection which threat 
ens the patient s life. 

Amputation of one or more toes will suffice for 
the minimal lesions under the conditions described 
as suitable for conservative management, If con¬ 
servative management falls It will suffice In gan 
grene limited to the toe or in osteomvefltb of a 
phalanx without gangrene if the dorsalis pedis ox 
posterior tibi&l pulse* are palpable Or if either is 
not palpable evidence of good collateral area 
La turn most bo present in the form of freedom from 
severe porn, a warm foot of good color in all 
positions with a moderate osctEametnc excursion 
or a good histamine test and a well demarcated 
lesion 

If these conditions are not fulfilled, a midleg or 
higher amputation most be done. Midleg ompu 
taboos will suffice if there is good pulsation in the 
popliteal artery or if there is good oscillainctnc 
excursion at midleg level, if the skin is of good 
color m all poo boos and shows do tempera ter* 
change level down to the ankle and if the salt 
solution or histamino tests are positive down to 
ankle level It will be seen that a greater mar gin 
of collateral safety is required in arterlosclerosb 
than m Buerger 1 disease There must be no 
rapidly spreading infection and no lymphangitis 
above the lower third of the leg The patient 
should be m good general condition and less than 
55 or 60 yean of ige In a patient who b blind 
or who b in such mental or general condition 
that it b probable he will never walk again, It b 
safer to do a thigh amputation rather tnan take 
chances with a lower amputation in order to save 
leg length which the patient will never use It b 
especially urgent that a midleg rather than a thigh 
amputation be done when possible if the condition 
of the other foot b such that subsequent trouble 
In the latter seems pro be hie. 


The best leg length obtainable b 6 to 9 Inches 
below the tfblal tubercle 4 to 6 inches is usually 
good enough. The fibula b to be cut 1 Inch higher 
unless infection below makes extra operative 
manipulation inadvisable. Tbe level selected may 
bo raised accordingly as the above conditions are 
not fulfilled to wi thin an inch or two cf the tibul 
tubercle In these caws, it b advisable to erase 
the entire head of the fibula except under circum¬ 
stances as stated above (Speed) 

Above this level, the Gnttl-Stokes operation 
b recommended, but b open to the same objections 
which were described under Buerger's disease. The 
operation b more complicated, mood *opply to 
the flaps Is not to good and healing It Irregular 
Further the chief reason for which it b cfaiaen, 
namely to provide a laborer who has to stand on 
hb feet all da> with an end bearing stump b 
rarely called for In patients of this age group and 
general condition. The fact that It ts a doaed 
operation automatically exdudes It from any case 
in which amputation a done for Infection. If a 
Gntti-Stokes operation bpoasible, the mechanical 
advantage of a supracond} lor amputation b Just 
as good and healing a surer 
The elective thigh amputation b done about t 
inches above the knee. It b done when popliteal 
pabation a absent, and the skin a not warm and 
of good color in all positions down to the level of 
the ankle, when cnalloinetrlc excursion In the leg 
a absent, but b present In the lower thigh or a 
substituted there by a good hbtamlne or salt solu¬ 
tion test, and when tbe temperature change levd 
U below the knee. It b done if the patient Is over 
60 year* of age or in poor general condition, and In 
ertenxh e or rapidly spreading infection 
If femoral pulsation b not obtained. If ctsdl- 
lometrlc excursion in tbe lower third b weak or 
absent, if this portion b cold and the histamine 
test is weak or negative here, or Infection has 
spread to the knee or general sepab b more severe, 
a imdthigh amputation b done. 

It b foDy to doae an amputation done for 
sepsis infection does not stop at the level of skin 
redness. Far above the hyperwmlc rone hmphit 
fcs and veins are saturated with or ganism * and 
dnsure of the wound invites disaster At bast 
half of the pcatoperative mortality b doe to sepsis 
Open amputation will not only reduce mortaHtr 
but will increase length of limb safe to leave. 

After recovery a temporary prosthesis should 
be fitted as soon ss tbe stump condition permits 
Active exercise will even I mpr ove the healing 
pc* er of tbe stump Thb prosthesis I* used for 3 
to 6 mnnths until the stump has shrunk to It* 
definitive sire and an artificial limb can be fitted 
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DIABETES 

The problem of ganjpene in the diabetic cannot 
be dismissed along with arteriosclerotic gangrene, 
because only a portion of the diabetic gangrenes 
are arteriosclerotic- The diabetic is threatened 
with gangrene from three front* arteriosclerotic, 
infectious and embolic or thrombotic (42, 43) 

Arteriosclerotic gangrene in the diabetic is 
essentially similar to arteriosclerotic gangrene In 
the non-diabetic, and is handled in ranch the same 
way It occurs m the old age group The diabetes 
itself is probably due to arteriosclerosis in the 
pancreas and is usually mild and fairly easily con 
trolled It does not itself court serum* sepsis and 
the gangrene problem remains predominantly 
that of circulatory deficiency 

The only difference is that once the diabetes is 
itarted it hasten* the arterioackroai* (23 36) 
Thi* it docs perhaps by virtue of the lipamia 
associated with the abnormal metabolism and 
high fat diets of the disease. We know that a* the 
diabetic factor become* more prominent, intimai 
change* in the muscular arteries become more and 
more prominent in comparison with medial 
ebangev Fat deposition in the internal elastica 
becomes more and more predominant and medial 
sclerosis falls behind m the sclerotic picture. The 
whole process is accelerated and gangrene occurs 
m the diabetic arteriosclerotic some 10 years 
earlier than in the non-diabetic arteriosclerotic. 

The diabetes itself, though mild must be 
reckoned with, and proper dietary and insulin 
management instituted. A high carbohydrate 
diet with injulln is preferable to the high fat diet 
without insulin because the bparmia of the latter 
encourages intimai atheromatosis and it is this 
factor which not onlj hastens the vascular occlu 
sion but paralyzes the development of collaterals 
At a given age it is the patient with most medial 
sclerosis and least Intimai changes who has the 
best collateral development. The diabetes also 
though mild, doe* introduce an added bacterial 
danger, so that infections must be prevented or 
treated even more o**iduously than in the non- 
diabetic. The other diabetic hazards of hyper 
gfyamua or hypoglvcrmia, addons and malnu 
tntion must be avoided (j;, 33) 

In this group of aged diabetic arteriosclerotic* 
little can be expected from collateral circulation, 
in most cases, let, as in the non-diabetic cases 
if the oeduuve process is alow enough, consider 
able collateral development may occasionally 
occur and permit amputation at a lower level 
With the Infectious dement evaluated, the selec 
tion of amputation levels is based on the same 
criteria as in the non-diabetic arterioecl erotic. 


Artenoeckrosb, particularly the Intimai type, 
begin* even in young diabetics provided thev 
have had the diabetes for 5 year* or longer Gan¬ 
grene occur* m young diabetics, but the chief rAle 
in the gangrene of young diabetics is pla>ed b> 
infection rather than by arteno*d_rosis- 

In proportion to the seventy of the diabetes 
the general and local resistance to infection is de¬ 
creased Dry gangrenes quickly become infected, 
superficial infections develop quickly, even gas 
bacillus infections are particularly prone to de¬ 
velop in diabetica, and the tendency to general 
septicaemia is marked. The tissue* are very sens! 
tive to pressure heat, or strong antiseptic*. This 
may be due to increased sugar in the tissues, to 
hyperglyaemia, to ketosis, to the secondary in 
timai sclerosis, etc Whatever the cause, the 
threat of infection in the diabetic is formidable 

When gangrene develops In a diabetic, the 
younger the patient, the more likely it is that the 
gangrene is on an infectious basis rather than on 
an artenoeckrotic. Usually the younger the pa 
tient with gangrene, the worn is the diabetes. The 
worse the diabetes, the greater is the diabetic 
intimai icier os* and the greater the inhibition of 
collateral development But this U far outweighed 
by the greater collateral potential of the younger 
patient, and circulatory embarrassment therefore 
plays * leaser rfile. On the other hand, though 
cellular vrrihty is greater in the younger patient, 
the increased seventy of his diabetes more than 
balances this, and infection is likely to run 
rampant 

In any case of gangrene in a diabetic, the nMe of 
the infectious element and the rfile of the arcula 
lory element must be separated and evaluated. 
The first step in thi* process as in all type* of 
gangrene u an estimation of the circulatory status 
of the limb If the patient is toung, the diabetes 
relatively recent, a history of claudication absent, 
pain slight and in proportion to the amount of in 
lection, pulsation or good oadllometnc excursion 
present, or If absent- the foot Is warm without 
temperature change level and is of good color in 
*D position*, show* a positive salt solution or 
histamine test and if infection or gangrene is well 
localized, the presence of good circulation is 
established and the case can be handled as a rim 
pie infection or os a severe infectious or traumatic 
gangrene (65) In proportion as these condition* 
ore not fulfilled, circulatory deficiency must be 
added to the gangrene picture and included in the 
prognostic and therapeutic decision. 

Toe infections, foot infections, small ulcers, and 
small areas of gangrene should be treated con¬ 
servatively provided there is adequate direct or 
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collateral vascular suppl) Accurate diabetic 
management, free 1 noi l on and drainago, and 
treatment of the Iexion along general surgical 
principle* nfll take care of the ait nation Sight 
circulator deficiency can be corrected by the 
measure* instituted under the mi n imal lesion* de 
acribed in arteriosclerotic gangrene (*9) 

If good circulation U cstablubed, toe amputa 
turn may be done for coteocnjeEtia of a phalanx 
or to improve drainage of injection in tie deep 
Ia*aal planet of the foot, or {or ulcer* or *maU 
area* of gangrene which remain unhealed after 
prolonged cocuenttfre management The wound 
thouldw left open In all amputation* done for in¬ 
fection In all case* fa nhicii the dorsahs pedis did 
not pulsate, and in all ca*e* of mfectioo* gangrene 
with or without dorsala pedis pulsation. Onlj in 
direct traumatic gangrene* witnout mfectioo or in 
otteocnyehtt* which 11 well locahied and carries 
no doubt of circulatory sufficiency can the a wind 
be doted loosely 

Major amputation moat be done if the diabete* 
can no longer be controlled b> diet and iiauHn if 
there are «gns of ft rapid!) apreadmg infection or 
gangrene or If there u a £xal uncontrollable vio¬ 
lent infection nth sign* of septicemia or severe 
toxarmm In these diabetica, the Indication for 
amputation i» prananly infectious, but the aever 
it> of the infection depend* partly on the drcuh 
tory statu* and the level of amputation chosen 
depend* on both 

It la the»e situation* m particular which call for 
the moat careful choice of amputation level. Re- 
amputation* are at knit five time* a* dangerous 
m diabetic* a* m simple arterioaderotrci Re 
amputation* add 15 (Ehason) to 35 per cent (Me 
Mahon) to the operative mortality in diabetic 
gangrene A gangrenous diabetic erti entity must 
be amputated 00K once and that at a level which 
will furnish tuffident blood supply and insure con¬ 
trol of the infection, ho terrroenring is permit ted. 
The patient a prepared a* lor potential diabetic 
coma, and decisive amputation done at once (34 
5 ° sw 


On the other hand, it a just thi* group of young 
diabetica with good arcnlatton who suffer need 
ksaly high amputa tinea and are left needlessly 
crippled became the gangrene they present a 
treated in the tame w») at the senile arterio¬ 
sclerotic type It a not necessary to go always 
above the knee. In tin* group with a good direct 
or collateral vascular supply the amputation can 
be done on the infection* indication onlj and 
thereby limb length saved. 

hltdleg amputation can be done In patient* 
utrier 45 or 50 (reckoning that arteriosderoii* Is 


hastened by jo ytara in diabetics) if the patient b 
in good general condition if the lnfectioc b re 
strict ed to below the ankle and adequate circula¬ 
tion established. By adequate dratiationb meant 
popliteal pulsation or good osdUocnetrlc excurxxn 
in the middle third of the kg with good tempers 
turc and color down to the level of the ankle, and 
a positive hblaminr reaction as low at ka*t a* the 
amputation level. With the same degree of infer 
tioc, the poorer the circulator) status, the higher 
the amputation must be. 

The Gritti-Stokes is not recommended bee*uie 
this situation in particular does Dot admit pro¬ 
longed operative m aneuver Longer and better 
healing *tump« trill be left with lew complex 
operations (Mae*, 39) 

Amputation is done above the knee In patient* 
over 45 or 50 or who are In poor condition or 
when gangrene Involves the entire foot, when in¬ 
fection spread* above the lower third of the kf 
or even with k« severe infection when drutiatlcn 
cannot be established below the knee. For all 
these amputation* for infection, the open oren- 
tlon will permit greater stump length will in¬ 
sure better control of Infection and eventual 
healing 

The third type of gangrene b the diabetic, that 
doe to an embolic or thrombotic acddent, depend* 
entirely upon the prrviou* circulatory and Wee 
tious condition of the hmb- Prognoc* and treat 
merit depend on these hitter factor* b additiro 
to the me of the embohn or the thrombi* tod 
the development of secondary thrombori*. The 
diabetes itself is onl> a complication which make* 
arculatoiy deficiency more Gkely and secondary 
mfectioo more virulent Except with very *maD 
emboli or thr ombi , collateral* have no time to 
develop. Young patient* with good previai* efr 
dilation can weather a modi more seven1 acute 
o ccl usion than older patient* with preview* arto- 
lator) damage Embolectomy could then be dooe 
were the patient seen eari) enough or could men 
be done later to Improve circulation after the 
original otuia nth t had subsided. Myoeotic emboc 
are mote poori) borne than the bland. In older 
individual* with poorer previous circulation cr 
with larger emboli or rapid secondary thromhofi*, 
the progDOai* is had. Amputation mu*t eventual' 
Iy be done at the level of arculatoiy faanffiaeofy 
determined by the test* described. 


RHDLUT AKD COtrCWTSIOCS 

An attempt ha* been made to analyze the am¬ 
putation criteria Invoked b ca*e* of drcuh tcry 
disturbance* of the km er extremities on the ba“ 
of the pathogenesfs of the underlying ccoditioc*. 
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The primary element m the amputation ded 
slon ia an estimate of the circulatory status of the 
limb The importance of pre-operative and post 
operative management to encourage collateral 
development is emphasized 

Amputation need not always be done at or 
above the knee in Buerger’s disease. It is done at 
the lowest level compatible with the assurance of 
healing given by the circulatory tests. 

In arteriosclerosis also careful circulatory study 
can save limb length. Not all diabetic gangrenes 
are to be handled alike. One group is essentially 
arteriosclerotic, the other group is essentially in 
fectious. Diabetes is common to both only as a 
complication and the proper amputation levels 
are widely different. 
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TORSION OF THE FIBROMATOUS UTERUS 1 

A Shectical Emergency 

XL A McTVER, H D F.A.C.S., and C. L. BUXTON M.D., Cootemtoww Nrw Yo*x 


T ORSION of an abdominal viscus or tumor, 
with the consequent Interference with the 
blood supply, constitutes a senoua surgical 
emergency Torsion of any of the abdominal 
organa (except the liver) may occur, and twiata 
of a pedunculated tumor, usually an ovanan 
cyst or fibroid are relative!} common Rotation 
of a fibroid uterus, on the other hand is but rarely 
encountered, as might be expected when one 
considers the stability of the normal organ, 
supported as it is by the broad and the round 
ligaments which, while permitting fairly free 
movement in an anterior and a posterior direc 
UotL furnish considerable resistance to any lateral 
torsion. When, however, the uterus Is enlarged, 
and rising out erf the pelvis becomes an abdominal 
viscus the cervical segment Is elongated, the 
ligaments are stretched, and the chance of a 
torsion becomes greater Cases of torsion of a 
pregnant uterus nave been reported, but while 
they have a number of points in common with 
torsion of a fibroid uterus they will not be con 
mdered w this paper the reader is referred to 
articles by Robinson and by Feiner and Kaldor, 
the latter of whom were able to collect n such 
cases. Tumors of the adnexa may also cause 
torsion of the uterus but these again are not 
discussed m this report readers are referred to 
Girod, who, m reporting 87 cases of torsion of 
the uterus produced by tumors considered that 
the rotation was produced by tumors of the 
adnexa in 33 cases* and by fibroids in 54. 

In looking through the literature we have been 
able to collect only 8 cases of torsion of a fibroid 
uterus reported from the United States many 
more cases, however, have been reported from 
other countries and a fairly extensive European 
Literature on the subject exists. A brief review 
of this material will be given later in this paper 
The following case is reported because it rep re 
sent! an interesting and somewhat rare, example 
of emergency surgery for acute abdominal 
pathology 

Case No- gi>7, Mary Imogene Bassett hospital On 
Aurast 13 1931, E.B a 63 year old married housewife, a 
native of New York State, was admitted to the hospital 

’The*eL* 1 atrd u fcJVnn cj it olkft crore, ij ejitofnibt0 \uj 6 

cyu of mrj WtU »Ct d fOfai ld, 4 tm-rr r\ try j nJr*nmntn 
CTft, J 


She complained of abdominal pain of a dayi’ duration 
and abdominal tumor of 2 years' deration. The family 
history wu not important. The more pertinent points 
only of the post history are presented 

Patient has been married for abont 43 yean there were 
1 fell term pregnancies, 43 and 30 yean ago respectively 
The first delivery was Instrumental and lhe suffered severe 
lacerations of the perineum. For a number of yean the 
patient has been troubled by frequency of urination and 
burning Menses began at the age of 13 and were always 
essentially normal menopause occurred 1* yean ago. 
She has suffered considerably from lencorrhcea for the 
past few yean the discharge, which a as previously whitish 
in color has become dark Drown. 

The patient has had no recent neurological symptoms, 
except that at ti m es she has been troubled by numbness 
and tingling of her fingen In 1907. *6 yean ago, she had 
a penneai repair and suspension of the uterus About 5 
or 6 months ago on two occasions within a period of a 
few days, there was a small amount of vaginal bleeding 
amounting to a few teaspoonfuls of blood on each occa 
siem Two years ago the patient noticed a small tumor 1 
in the lower left part of the abdomen since that time the 
abdomen has increased in ike. For the first year there 
were practically no symptoms, about a year ago she 
noticed a heavy dragging sensation m the km er abdomen, 
with some backache at times she has had attacks of acute 
lower abdominal pain During the past 1 months her 
abdomen has rapidly Increased in ike, she has felt in¬ 
creasing weakneas, and has begun to suffer from shortness 
of breath, palpitation of the heart, and frequent gaseous 
eructations from the stomach She has lost a good deal of 
weight, her best weight having been too pounds, her 
weight on admission 170 pounds In spite of her symptoms, 
however she has been able to cany on an active life and 
to do her own housework 

Four days before admission the patient noticed a dull, 
aching sensation in her lower abdomen and left thigh, and 
a few hours later she was taken with pains, sharp and 
kmfe-hke in character, serosa her lower abdomen, par 
ticukriy on the left side. The pain persisted throughout 
the following day and her abdomen became exquisitely 
tender she had considerable dyspncea and felt diary and 
famt. For the past 1 days she has been under the care of 
her physician who has pven her a considerable amount of 
morphine because of the seventy of her pun. She has 
vomited on a number of occasions and has felt nauseated 
moat of the time any movements, such as turning over in 
bed, have peatiy increased the abdominsi pain especially 
when she has been lying on her right side. The bowels 
have moved several times since the onset of the attack of 
pain the patient has had urinary frequency which she his 
suffered from for a number of years 

Physical examination revealed the following Patient 
was an elderly woman with marked pallor of skin and 
mucous membranes, there a as some cyanosis of her ntfl 
beds She appeared to be acutely £11 respirations were 
somewhat rapid and granting puke rapid, thready and 
bardy palpable. She lay 00 her left side and cried out In 
pain if any attempt was made to move her she belched 
gas frequently 


Fran the Striic*] Berries ef li* litre Iwfiiji Bassett Hnfjtul 
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SURGERY GYNECOLOGY AND OBSTETRICS 


T!nmh«H or erf tie hc*d ni nijitire Heart and 
hum wtrt rtwaitaDy nrgatne empt for tachycardia. 
Tbr abdomen wma markedly dbteoded by a tnmor maas as 
tug* as a full term pregnant uterus, sad apparently ibrhUr 
uwra r m»nfrMnf oo the left than cc the nght aide. Jhill- 
n>4 mi present o\cr the abdomen, e xe rpt m tie right 
flmt *1*3 epigastrium, where there were arras orf tympany 
ho fluid wa\ a was noted Tie turner rccua was apparently 
tmooih do nodules wera made cut Haded trodeme*, 
rren on hght p ro c ure . waa Doted orer tie whole abdomen 
Ptbric rramro attoc »n not \Cty satisfactory the cerrii 
was - TT»n and k^h m tba rtjma, do tinner mia fifled the 
pelna, tie body orf ntero* cuuld dc< U identified 

Hu admiaaaci tba pa ben t 1 * tempera tare waa ioj degrees, 

ptilM i Jo, rrsjaratioux *4 

Pro-operative laboratory findings Red blood erti*, 
1,400,000, white bixd ctJh, aijoo hamogVian, 45 peT 
cent, polymorpbonoclear*, 43 per cent, erorfDopiilc*, 1 
t»w>phile*, o larja t}-rrmhoc> lei, 1 small lymphocytes, 3 
rDorcmudean 1 platelet* dmi rushed roockrate anno 
cytoabu pofkilocytoat* sod achromia, Doc-protrm nitrog en . 
jj fniri nT>mt- Unxw clear amber apeabc granty 1033 
reactro, serf albumin, beary trice aoHcrv oep-tne, 
r nrgstr.« ocraaiostsl ahjte hlood cell, rare red blood 


X 1 


rraaMeat The exact pathology rrtpomible for tba 
acute attack wu oot dear m *rmte erf the taebcatjom of a 
strangulated t tmvr the fact that tie patient bad been 
lowug * eight aod strength for a > ear with marled anraua, 
raised tha questwo 0? abdemraa) neoplasm with Kct 
added cwnpocaiioa An njdormtoej opera!** aeeined to 
crfler the oeiJy help, but t *11 fdt that unless her coodrtw 
could be somewhat Improved sh* would Dot lormt e'en 
the inrmleat opera trve procedures 

On the Micat of adiniiaicu tie patwnt was tna u 
Intrarmoua lahruoo trf 1000 cubic cm trine ten erf 10 per 
cent (furcar which bmoffht acen* slight improvement 
On tiw nert day hoirrve her eroditic*i waa extremely 
critical, the puha a aa band) palpable at tha wrat and aha 
waa mentally stuporous and confused Follenrinj tramfa- 
ucn of 500 catac ceotrrarten erf whole blood, brr condition 
was somewhat unproved • wnall Stomach tube was foaacd 
and a conajdrrsble amount of pi and mail amount erf 
fluid drawn ofl, giving her much rehef She wai given 
another mtrmvrooos mhajcai of o peT cent riocoae On 
the foflpwmg mommy her coodit—aetmed to be definitely 
better and it ata fdt that we could p ro c e ed with an 
exploratory operation ander aoiocam aa tha snwstbetw. 

OjeraTMw Under nomcain anarttbeua urnll erplora 
tory me*:on «u made at about the middle erf tbeabdoran 
through tie left rectn* rnnfde Tba tumor that p resented 
m tha wound after i nrwrng the pentooenm did not appear 
to be mxhpnaxrt it was smooth, Dew-adherent, soft, aad 
elastic 00 palpation Sauce the patient condition wai ao 
prteaxrocs it s ux n ed dmrahle, if iwwt il a , to asprate the 
euormoo* tnmor to f aa ht a te its dltfartry a boOow need!* 
waa actordmjly otrodoced, but tic tnmor was found to be 
aobd The mcaacn wa* then freatly enlarged, both up w a rd 
and downward, following which it wa* pnawbla to arlrrrT 
the whole tumor Tha pact or* presented wa* stnfang tha 
msm ma*» of the tnmor conatted erf a Urge fi bread atoms 
which had nodergona raatn, apparently making a coro- 
plcta tnrn erf j6o degree*, clodwT**, at the cemcal sre- 
■rwTrt , the broad hgamenta , tabes, aad mane* were black 
ar*l gangrenmrs fn appaaraoca, the broad bgaswnts dis¬ 
tended with ertx*ranted dark colored blood dot* 

After tl* tornaa ru reduced, a Krprarsgmil hyatcTec 
torrry was earned owt. The aterae artene* and e*eU erf 
tha broad hgsmeais were tracshird and Lgatrd, and the 
otercs amputated Tha cerrlcal stomp wa* doard orex 


with fntermpted nlk »utores th* abdominal wound was 
then cioaed In Uyers. Sdk future* wera used throughout 
th* operation Th* patient** general conditlcw haprored 
definitely as toon as tiw abdominal tnnww hiJ btm 
delirtred 

r» prrfTtu The patient** ccaxidjoa 00 tia 
day after the tpexnban was satisfactory- temperate 
too s degree*, pulse pS. She had con s id erable gaseoos 
distent** (aa waa to be expected, «tnce the ndeftinet were 
considerably distended at the time erf operatic*) which 
Tickled to (ample measure* tb* ft orach was kept empty 
by means erf a snail tteanach tubs passed through the 
Darts, hberal dose* orf morphine were gnen, and flaxseed 
penlbces and rectal tube* ecrploj ed- The pat wet was ghee 
trtrai eitoua infnrioos orf gfooxsc and —I— j 

For the first few days toe patient was men t*”y “flight\ 
a little eoefwed at tunc*, t«ftrng somewhat mstccall) 
Her cocralescence ou the whole, bowes er wis imooti sil 
astrtrfirtocy Tha abdominal wound healed by first ratm 
tmn. For acme terns tha ran (light er nife r g ekratke erf 
tempera tore (about ro degrees rectal) for winch no ade¬ 
quate rrptanatvri waa nrr found poatQrfr it was rriiird 
to *ome chronic mfectkn erf her ermary tract, or there may 
ha\e been acme phleta tb orf the pel rie tint Qeranrmia 
104* m rd martedly after tha admirastration erf Iras and 
bier extract. The patient was discharged la excellent 
cooditkm 00 October 5 

^arh-rfagwaJ rrprrt The report erf the gross eliminate 
orf the 4xaB« rmtn ed at operatic* Is as fottiwr 

“Spearoen ctmaau orf a Lrge tumor weighing xjK 
pouDd* and mraamme 14 by at br 11 centimeters (we 
Fw ) The wrrtscr a stnoolh and dart-gnTpbih red » 
cofor marked by dilated gapertmxl irios. At aorral 
wants it 1* discolored and dark Urdsh-black, sjparratly 
from wiperfiaal aubamwal rwcrcwh Attached to mhrr 
wda »cwr tie pedide are my tug* broad Hgsiarats GW 
witi blood, cm Dertier mde can the o%ary be potitirrh 
identified Tbr raw area where the tumor was wun rd 
from tba bod) uwawirr* approxbnattiy | by 6 cah- 
mrtrTS and is roughly oral to sh*iw 

“On wctxm, the upper four fifths of tlw (max b com¬ 
posed orf firm tissue arranged In u r e gu lar m«f rantogs 
tiie from it 1 cen tu m ter* In diameter (wa Ig s) 
Three ulind* orf tuaoe have* fibroua-hke ftroetare for the 
matt part tod tfary stand up aim e the Intrrrening Inter 
•tier*. Toward the cemcal eral orf tlw mast the Hu b trf 
di ffer ent structure, augg t aUiig oormsl ntcrrnc njasde 
ertcxar\ ely rufOtratcd with blood " 

iltcruaa^w: ex* mi natron (bowed the typical peture af 
Qa usuy 1x11a orf the uterus 


EWTOBItUl SDSVZT 

Allhougb Time* (i86r) 11 cartudortl the fini 
to have reported an ob*ervatkm of axul rota tier 
orf the of mil, the exact pathological condition in 
hi* case 1* not dear from the data preaented- 

In 1863 a cate erf tarske of a nn omatcut □ term 
wa* dexenbed by Mrchow In this Lnatiuce the 
twist wa* found at an top*} in a 6j yew cJd 
rennn who had died of pneumonia. 

FoDowing Ytrchow’* case many others wtrt 
reported, ejpedally in the German lUeratare. 
Outstanding itndlea have been made by Scbulttt, 
in article* appearing In 1898 and 1906 b) Girod, 
who gave a complete rrfaumrf In 1908 erf 54 ta*e* 
(Inchadlng thoee reported by Schultxe) by 
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Piquand and Lemeland who in 1909 discussed 
not only cases of torsion of the fibromatoua 
uterus itself but also twists of pedunculated 
fibroids by Hltzamdfa, who added 8 new cases 
to the collection in 1936 and by Paghtal who 
in 1939, collected 47 cases that had appeared 
in the literature since Hitzanidfa article and 
added 1 of his own. Pdghtal considered that 
although it was impossible to give exact figures, 
since different authors included different types of 
cases 1 at least 133 cases had been reported up 
to that time. Since Peightal s article in 1939 6 
have been reported in the literature and are here 
briefly summamed. 

SUMMARY Of CASES REPOSTED SINCE 1939 

i Reported by Cotte. Patient, a married woman of 38 
Yean, wai arm ted from aleep 14 boon before idramion by 
an acute attack of abdominal pain no nausea or vomiting 
A tender abdominal rasas *11 palpable 

Operation revealed multiple myomata, the uterus wu 
twisted from left to right 180 degree*. Myomectomy wai 
done and the uterua returned to poaltion reault cure. 

1 Reported by Santy Patient, a married woman of 
47 yean, suffered an acute attack of pain to day* before 
admission ahe bid bad a almllar attack, lasting a few 
boon, a year before Apparently she bad a large hypo¬ 
gastric tumor 

Operation revealed a purple, gangrenous tumor adherent 
to the fund a* of the uterm, which was also gangrenous and 
was twisted on the isthmus Subtotal hyitercetomj wu 
done resulting In cure 

3 Reported by Courty (6) Patient, a weman of 63 
years, was adzed 14 hours before admission by sudden 
severe attack of pain and shock with vcrnltrag the wu 
in erf mu u when admitted A tender abdominal mass, the 
size of a bead, could be felt Patient was known to have 
bad an abdominal tumor to years before admission, with 
minor abdominal ernes since then 

Operation revealed a pelvis full of serohemorrhagic 
fluid large tumor 00 the fundus Direction of twist was 
not indicated a eight 3,800 grams Pneumonia set In on 
the sixth day after operation and patient died. 

(Courty also discusses s cases, erne simulating Intestinal 
obstruction and the other characterised by repeated minor 
attacks, reported by other men ) 

4 Reported by Courty (7) Patient, a married woman 
of 45 years, mas taken with violent abdominal pam nausea, 
and vomiting Examination showed a large abdominal 
tumor apparently of the uterus 

Operation revealed a left to nght torsion of uterus at the 
Isthmus fibroid occupied the a bole body of uterus and 
was red violet m color Subtotal hysterectomy was done 
and patient recovered 

5 Reported by W erneck Patient an unmarried 
woman of jSrear*, entered the hospital with a hard, pain¬ 
ful tumor Tnc pain radiated from the lower abdomen to 
the sacral region of the back, and had been increasing m 
severity The menstrual periods bad been normal until 11 
months ago, when they became Irregular the last period 
was a month before admbwcu. 

Examination revealed that the abdomen was distended 
by a hard nodular tumor extending above the umbilicus 

Sou otio»»,t«aai»r^.tne>ataUv»wio/lh*DUTwi(}*nof pre* 
inf) and mxm *1 aot. 


The hymen was intact Rectal examination was painful 
the tumor seemed slightly movable. A diagnosis of uterine 
myoma was made. 

At operation a tumor arising In the pelvis was found, its 
upper border attached to the lleojejunal portion of the 
intestine. After freeing the adhesions, the tumor was de¬ 
livered it was found to be a fibroid oterns, twisted at the 
isthmus from left to right the ovaries were located lying 
dote to the pedkle of the twist Subtotal hysterectomy 
and bilateral salpingectomy were carried out. 

The tumor was dork red In appearance, and about the 
size of a 6 months' pregnancy There w ere numerous 
fibroid nodules over the surface Longitudinal section 
showed necrosis of the entire tumor and uterus, due to the 
twnt at the isthmus of the uterus. 

Convalescence was uneven tfuL 

6 Reported by Battagholi Patient was a woman of 313 
rears, who had been married for 16 years she had never 
been pregnant After amenonbcea of 30 days duration 
she had a sudden pam in the left side of the abdomen and a 
bloody vaginal discharge which lasted for a week After 
the patient had recovered from tbe acute attack she was 
seen by Dr Battagkoh who found a hard, painful swelling 
about the size of the bead of a full term letus, In tbe left 
lower quadrant of tbe abdomen Pelvic examination 
showed tbe same mass Diagnosis fibroma with twisted 
pedicle 

Operation revealed an extra pelvic tumor with omental 
idhmans, attached to the left cornu of the uterus by a 
pedicle winch was twisted from nght to left through 170 
degrees the body of tbe uterus had undergone similar 
torsion The adhesions were severed and a hysterectomy 
carried out 


SUMMARY O? CASES BJEPOHTKD IK HIE UNITED 
STATES 

Eight cases were found in the literature as 
noted before, and are summarized below The 
first case was reported by Homans in 1893 


1 Reported by Homans Patient, an unmanned woman 
of 58 years, suffered a sudden attack of severe pain with 
vomiting Sbe was known to hare had fibroid tumor of 
uterus for 16 years On examination, the abdomen wax 
found to be very tender a hard, round tumor extended 
above the umbilicus 

Operation was advised but refused patient died on 
thirty-ninth day of illness 

Autopay showed fibropuruleut peritonitis Lower abdo¬ 
men was filled with smooth, rounded growth extending 
above umbilicus and covered with adherent omentum 
The tumor wa* dark outside, purple inside to it was 
attached a smaller mass, apparently body of uterus 
Tbe twist wai very tight, resembling a rope and in It 
were contained, m addition to the flattened body of the 
uterus, both broad ligament* with their contents Both 
ovaries were more or less cut ofl from their blood supply " 
The torsion was from left to nght, “one and a half times" 
weight of tumor about 6 pound* 
t Reported by GofTe. Patient was a single woman 45 
f^fatesSnaT^I^tMo!" for ^ 18 nioothl 

Operation performed was * supravaginal hysterectomy 
patient recovered. 

Specimen removed at operation showed an Interstitial 
fibroid, arising from the posterior wall of the uterua, 
twisted from left to right through 180 degree* tbe entire 
tumor with attached cyst, reached upward to the fiver* 
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Emmnatkic of tlw Iwad m nefatlic Heart and 
hn** wtr« ewenttaOy neratnt ertept for tachycardia. 
The abdomen wu markedly (Salendcd by * touw mu* u 
luxe u ■ foil term prrjnaat utertu, and apparently litthtly 
jnrrro pr canf neri t cm tht left than qd th# njht *iae. Drill- 
new wu pretent orer tit abdomen, except in lit n*ht 
flank and ept*a*tnam, when tide * ere area* of tympany 
No fluid nn wa* noted Tit tumor matt wa* apparently 
irocoth no nodalet ten made oat Marked tendernew, 
rrtn on h(ht pratort, wtj noted orer Lit thole abdomen 
Pdefc i-T.mtrit .tvm *** not Tery »at*factciy tie etrm 
wa* wnall and high m tit rt^int no tnmor maw filled tit 
peha, tit body of utertn could not be identified 

On ■ dmtuo tit ptbent * temperttart wa* 101 defter*, 
pub* iya, raptrabom at 

Pre-opeTatm* Itboratcry findmf* Red Wood ceOa, 
t^oo,ooo, white blood eetb, «tjoo hmnofiobin 45 per 


cent- polyinccplwcincletr*, 88 per cent eonaophdrt, 1 
baaopfule*, o Urje lymphocyte*, 1 rail lymph*} tea, 8 
rooaonncletri platelet* diminwbcd moderate anito- 
cytcw*, podulocytoan and aehromai eoo-pmtrm citrofen, 
51 mlhfiatn*. Unae dear amber tpectfic fra rty IOJJ 
teacboti, tod albumin, heavy trace acetone nentii e. 
BCjtar oefatne occaavmal ahitt hlood cell rare red blood 

Trmtwrtnl Tit exact patinloty retpconblt lor tit 
imte attack wa* not dear in nir of tie indication* of a 
itranjulatnl tumor the fact that tie patient had been 
loam# weight and itrenath foe a year with marked tnanna, 
rabed the miettuaj cd abdoonnal metpi**rn with tome 
added cnmpticaUoG An erploeatory Opera tun teemed to 
offer tit only help but t wa» felt that a clew her ooodiboo 
could be aomewhat improicd ait toold not iumh e\en 


On tie CJ(nt of admiwion tie patient wa» jiven an 
mtra TenoQ* m/uaioo of 1000 mbac centimeter* cf 10 per 
cent ftuenae, vhicb broofht wane *h(ht nnproicment 
OB tie Dert day boaeier ber cwwbtioo an extremely 
critical, tia pn.be a a* bxrefy palpable at tic a rat and lie 
waa mentally rtupoeou* and confuted Folkrwtuf tramfu- 
i*on cf 500 cnbee centimeter* cf a bob Wood, her coodiUcn 
wa* toenewbat une uu Tr d a amafl atoniach tub# at* paaaed 
and a rnrmdeTihle amount of pi and amaQ amownt of 
fluid drawn off (inn her much rehef Sba wa* (I r en 
another mtrm rm»ii Lafutwo cf o per cent atwcota On 
tie faOowmf mormnx her CDodiboo a eLin ed to be definitely 
better and t waj (alt that we cradd proceed with an 
exploTatoey operatian under novoom a* tia auntie tic 
Oftrditn Under nrrvoeam *nw*tbeara a wrall expice* 
toey mour n a a* made at about tie middle of tie abdomen 
throufh tit left rertu* rmode Tie tumor that pretented 
m tha a wind after mOMJjf tit peritoneum did tot appear 
to be maipiaut it wxj tmooth, poo-adherent, toft, and 
etubc era palpation Sore tie patseut 1 ! condition waa *0 
preeanom rt leaned deniable, if poaoble, to aaptrate tie 
eoormwi* tumor to famhtate lla deirery a hoCcrw needk 
wa* acccrdmjly introdocrd, but tie tumor wa* found to be 
Kfid Tie lneruoQ wa* then (reatif enlarged, both toward 
and downaard, foDowm* wtneb it wa* p e—ble to Jebrer 
the whole tumor Th# ptetore pretented wa* ttriimj tie 


with mtermpUd elk wrture* tit abdominal wound ni 
then doard m Uvrn Silk tuturea were «*ed tkm^ect 
tie operadoo Tie patient'* fenexml coodjlKC wnpnied 
definitely a* toon *i tie aWotnfnal tumor lad been 
ddiiered 

Pul? /era.'n t prtfrm Tba patient 1 * ctnAboo 00 the 
day alter tie operation waa tatiafacton tempwntnrf 
100 2 dexreea, piba Sic bad coondenbb prow 
dottentke fa* a a* to be mpected, mvre tic taleatinea woe 
cmwdetably dutesded at tic time of opentwc) wh*± 
Yielded to ample meaaurea the etomaci a a* kept empty 
by mean* of a wnall atomaci tube pajatd throuth tie 
nam, hbeTal doaea cf motphme arre (hen. and ftanerd 
pooltict* and rectal tubea employed Ti* patient waj pi es 
tntra rwa BLfuatcn* of (Vauiaa and nlioe. 

For tia fini few da> * tie patient wa* mentally "f <ttr 
a httle c o c iAmd at tune*, tattinj tocnewbat imiba-aJy 
Bar com alctceuce on the a bole, hoarier a a* iraootb and 
nltdurtnry Tba abdominal wemnd healed by tr»C ratra- 
tioei For dm tima aha ran *lj(ht erentot rlenbcw if 
temper a tnr* (about 10 defTee* rrctil) for a Inch no tde- 
quata erplanatiori wa* tier found: powhfy It at* rrkted 
to toena chrome mfectioo of her urinary tract, or tier* way 
hart been tema phletata of the pehic inn* Beraaatasa 
lmprorrd markedly after tic admrmtfratioa cf Iroo aad 
barr ertract. Tie patient waa <badaup-d In eecrBeaf 
coodiboo on October j 

Pukeitttal rtf*ri The report of tia (roat ettudnatica 
cf tie apeennen moored at operation U a* follow*’ 

“Specimen can*»t» af a larie trmoe wr xli vu tiff 
rwsodi and meaaurmt *4 hr *x br at ceatlmrtm (tee 
Fw ) Tho Bjrftce u troooth and dark-porplah red ta 
color marled by dilated tcperficial etna At leieral 
pcfnt* it n dacolored and dark blmti-black, appareatly 
from auperfioal nbactnaal necrodt Attached t rrttvr 
tide Bear the pedicle ara irty hrg» broad b#3meoti filled 
with blood on neither tide can tic orary be poutriefr 
identrfied The raw ami where the taror wa* remored 
from tba body menu re* approiwiitely j by 6 ertb- 
mrtcr* aad 1* rou(h(y oral m *hape 

“On trctioo, lie upper four-fifth* of tie tamoc m ca*- 
poaed of firm toane ananfed is Irrefular iu»et anTOfni 
wl from 1 to 10 cratunrtm In diameter (tee F* *• 
Tieae bland* of toace have a fibroot hk# l U ac tu ia for tie 
moat part and they atand up aboie tie tntemeaiaf mfir 
atice* Toward tie cm icml end of the m*M tba L**r a°f 
different atroctnre tqtBtnf normal otenne 
fit ran ely farflhra ted with blood 

lbcroaropK: nammabon tiowxd th# typical ptetore tf 
fibromyoetra of tie utertn 


Although Tbnea (1861) (* cotuideml the firtt 
to have reported an ob*erv*don of uial rotitke 
of the uterus, the exact pathological conditfoa m 
hk caie 11 not dear from the data presented. 

In 1863 a cate of tcmloti of a mvtunatoos utfro* 
waa described by llrchow In this Instance the 
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venous return is the first to suffer Hemorrhagic 
infiltration under the peritoneal coat may give 
a dark red or violet purple appearance to the 
tumor (20) Blood) fluid may be found in the 
peritoneal cavity (8) 

In the case reported in this paper in spite of 
the severe twist and the long duration, the m ai n 
body of the tumor showed surprisingly little 
evidence of disturbance to its circulation, the 
principal damage occurring in the broad Hga 
roents tubes and ovaries, which were heavily 
infiltrated with dark colored coagulated blood. 
As will be noted from Figure 2 the haemorrhage 
also extended upward from the broad ligaments 
under the peritoneal coat of the uterus. The 
ovarian tissue had degenerated so that it could 
not be identified in the histological sections 
taken from the region of the ovary Gordon 
Watson and Shaw record that in their case also 
the fallopian tubes and ovanes were deeply con 
gested and showed early necrotic changes The 
extent to which the adnexa may suffer in the 
more severe torsions of the uterus is dearly 
illustrated m the accompanying cuts (Figs. 1 
and a) 

Polak and Mazzola have studied experimentally 
the effects of torsion of the uterus on the vessels 
of the parametrium and contiguous tissues, and 
found that displacement of the uterus caused an 
increase in the sire of the organ and in the sire 
and number of the vessels. Presumably these 
experimental torsions are comparable onl> to the 
chronic clinical types discussed later 

The bladder (according to Pesghtal) at times 
shows compression and oedema of its walls. An 
intestinal loop may become involved in the rota 
tion resulting m intestinal obstruction (6 14) 
the intestines may also show considerable gaseous 
distention (as occurred in the case here reported) 
due to functional disturbances of motility If 
the torsion persists for any appreciable length of 
time before being reduced adhesions to all sur 
rounding structures may take place (20) 

The lorston The torsion usually takes place at 
the isthmus of the uterus. As a rule this structure 
is gradually thinned and stretched as the tumor 
increases fn sire rarely the whole uterus is 
elongated and involved in the twist (12) The 
direction of the twist is usually from left to right 
that is, clockwise (1^ 16) Instances have been 
reported, however in which the twist was 
counterclockwise (9) The degree of rotation is 
usuall) 180 degrees, although it may be only 90 
degrees. Among Girod s cases, of the 57 where 
the degree of rotation is stated 58 per cent were 
twisted 180 d eg r ees 7 cases were reported as 



Fie 2 A longitudinal section thronjh the tumor min 
1 indicates the right bnmd ligament, tube and ovary a 
an old blood clot extending upward underneath the 
peritoneal covering o( the uteno. 

360 degrees (which is the degree of torsion in 
the case here reported) a twist of 450 degrees 
has been recorded by Gordon-Watson and Shaw 

ETIOUXIY 

There has been considerable speculation aa to 
the cause of torsion of the uterus The condition 
is usually found m women over 40 years old 
(which of course fits in with the prevalence of 
large fibroids among this age group) and occurs 
most often in old women (30) An occasional 
instance has been reported in young women. 
Mund6 (18) reports a case in a girl of 19 In this 
case the tumor responsible far the torsion was 
said to be about the size of a 6 months pregnant 
uterus. 

Usually before a rotation occurs the growth of 
the tumor has produced a thinning and stret ching 
out of the isthmus, so that when eventuall) the 
uterus becomes an abdominal organ the is thm us 
constitutes a pedicle and the Immediate mecha 
niam of torsion is that of torsion of any pedun 
culated tumor as for example an ovarian cyst. 
It is probable that movements of the body 
(such as bending down, turning over in bed, 
etc.) are important in initiating the twist 
asymmetry m the growth of the tumor may be 
an additional factor the filling and emptying 
of the bladder and sigmoid nave been sug 
gested (20 30) but It is difficult to see how this 
movement could exert a force sufficient to twist 
a large, heav) tumor 

Difficult os it is to explain the occurrence of 
one twist. It Is even harder to say why multiple 
twists take place. In the case here reported in 
which the rotation was through a circle of 360 
degrees the patient had had attacks of abdominal 
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pain in the past, and it a porable that the firat 
t»iat of the tumor took place a number of weeks 
before admission to the hospital, another occur 
ring at the onset of the attack which brought her 
into the hospital 

The question as to shy tbe rotation occurs to 
the right more frequently than to the left has 
also been a subject of considerable speculation 
but no adequate explanation has been offered. 
It has been suggested (15) that since a pregnant 
uterus becomes somewhat deatrorotated as it in¬ 
creases in sue tbe same change mav occur in the 
growing tumor 

CUNtC VL PVCTUXE 

The cases (all into two clinical groups one 
giving an acute, fulm in ating met ore similar to 
that encountered in twists of an ovarian cyst 
or pedunculated fibroid, the second presenting 
mild symptoms which sometimes continue over 
a penod of \ears 

In the group of acute cases the attack ts apt to 
come 00 suddenly with ercruoating pain, and a 
often accompanied in nausea vomiting and 
varying degrees of collapse Physical eumutt 
don discJoBes an abdominal tumor tenderness 
end muscle spasm the tumor may be nodular 
suggesting a fibroid rather than an ovarian cyst 
Vagins! examination may or ma\ not be bdpfuL 
depending somewhat on the sue and location of 
the tumor In the case here reported, no miss 
could be palpated in the pelvis, because tbe 
tumor was entirely abdominal the cervix could 


be palpated high in the vagina as U frequently 
noted in these cases There is ordinarily some 
elevation of the tempers tore and pulse rate and 
a leucocy toils ts usually present This syndrome 
usually points to a strangulation of a tumor and 
because of tbe frequency 0/ twisted ovarian 
cyst, that ts often the diagnosis made 
Tbe second clinical syndrome a that of tbe 
chrome or subacute case in which tbe tw fat ts not 
sufboent to produce extensive vascular dvanjrs 
cauang severe symptoms There may be a 
history of attacks of iow abdominal pain over a 
period of several years, and of Irregular menses 
discomfort and frequency of micturition were 
important symptoms In a case of tbe chronic 
type reported by Bland Sutton In this group of 
cases it has been stated that the fact that a 
uterine sound or catheter cannot be passed into 
the uterine cavity U an important diagnostic 
point Tbe subacute or chronic symptoms nay 
be followed br an acute attack which mat as 
suggested In this case report, be occasioned by a 
second twist 

T1E.VTW1 VT 


In all cases of tbe acute group and probably 
in most of the chrome variety laparotomy a 
Indicated As has already been pointed out, tbe 
severity of tbe symptoms in the acute group 
indicates interference with tbe drculalion and 
it a desirable that operation be carried out 
before secondary degenerative changes occur 
In case the patient ls in collapse, appropriate 
treatment should, of course be carried out before 
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she Is subjected to operation. In the case here 
presented the attack had started 4 or 5 days 
before the patient entered the hospital, and her 
condition was extremely precarious it was felt 
that the improvement of her general condition by 
transfusion and by intravenous infusions of 10 
per cent glucose prior to operation even though 
it involved further delay contributed to the 
favorable outcome. 

The type of operation selected must, of course 
depend upon the pathology found Supravaginal 
hysterectomy is usually indicated although at 
times a more conservative procedure such as 
myomectomy Is the operation of choice 

sjjuuar 1 

1 A case is reported of torsion of a fibromatous 
uterus occurring m a woman 62 years of age 
and producing acute symptoms and collapse 
Pre-operative treatment consisted of transfusion 
and intravenous glucose infusions operation 
was supravaginal hysterectomy under local anes¬ 
thesia, the patient recovered. 

2 Approximately 140 cases have been reported 
m the literature, 8 being from the United States. 
The cases from the United States are abstracted 
together with 6 cases from other countries which 
have appeared In the literature since Peightal s 
article In 1929 

3 In considering the pathology it is noted 
that the tumor responsible for the twist is 
usually large, and may be single or multiple 
sessile or pedunculated. The changes taking 
place in the uterus and fibroid depend upon the 
extent to which the circulation is cut off and 
vary from oedema and congestion to necrosis. 

The torsion usually takes place at the isthmus 
the twist is commonly from left to right and may 
be through as few as 90 degrees or as many as 
450 

4 In regard to the etiology there are a 
number of factors that are not dear certain 
facts, however may be noted Before the rota 
tion occurs, there is usually a thinning and 
stretching of the isthmus as the tumor mcreases 
w sue, so that this structure forms a pedicle 
which may readily be twisted. Asymmetry in 
the growth of the tumor may be a factor in the 
torsion movements of the body may be im¬ 
portant in imdating the twist 

5 The cases fall into two clinical groups one 
giving an acute, fulminating picture similar to 
that encountered in twists of an ovnnan evst or 
pedunculated fibroid, the second presenting mild 
symptoms which sometimes continue over a 
period of years. 


6 Prompt operative treatment is usually indi 
cated with appropriate pre-operative treatment 
to combat shock if this complication is present 

REFERENCES 

1 Amur M Torsion anile d un utfrus fibromateut. 

Bull et rofan Soc ut de chir igrt IQ <43-145. 
*. Bataouoli E Contribute aho studio della Tonloce 
da Fibromi uterine Pedunculati e dells Toruooe 
Assiale dell utero Clin ostet 193s xrxr 75- 
91 

3 Rlawp-Sctton J On 1 esse of srisJ rotstion of 

fibroid In which uterus was involved in twin. 
LaDcet, 1911 it H3J-1133 

4 Bucus* C T Uterus hypopUstkus myocnatrra mlt 

Achsendrehang Wien, aim W drnschr 1911 uv 
621-633. 

5 Com M G Tonioo axtile dun utfrus poly 

fib rams tear Operation coraervatnce Lyon chir 
1931 xrvin, 4S0-48J. 

6 Cooxrr L Torsi00 anile atgue de 1 a tiros fibro- 

rnateax Presae mfd 1931. xl, 790-793. 

7 Idem Torswn scale argue d un utirus fibrocnateux 

Bull Soc dobat et de gynfe 193* xxL6s-66 

8 Dvlamp E M Cabot case reports Problem In 

pelvic surgery with unexpected Codings Boston 
M 4S J 19*6 cxdv 099-1000 

9 Ejkduajw J F Tonkin of uterus. Aon Sur^, 1904, 

irrii, 817 

10 Fau*x,J L Un cas de toTslon de l utfru*. Tribune 

mid 1903 rrib *94~*9S 

11 Fmrrx, D and Kalooe, J Axial rotation of preg¬ 

nant uterus Am. J Croat. 4 Gynec., 1930, xx, 
88-97 

ij. Foexstm, F Myomatous uteri. Am J Obat 1903, 
xlvil, 659-660. 

13 Gntou C. Contribution k 1 ftude de k torsion de 

1 ut6rm prodalte par les turn ears atdro-anna 
idles ThAse de doct Rousaet, Paris, 190S. 

14 Com, J R Multiple fibroid tumor and fibrocyit 

with rotation upon its axis J Obst 1895 xxti, 
9*~94 

15 Gokdon-\\ atsox CL, and Shaw W Case of axial 

torsion of fibnxnvocnatoa* uterus J Obat. & 
Gyp rc , i9»6 xxti 11, 419-433 

16 IfrTXAjnDis, E Totxion arlale de Tatfrua Chro¬ 

ma tear Gynfc et obat 19*6 xiii, 103-13J 

17 HcotAir* J An extraordinary case of twtstmj of 

uterus as pedicle of lxive too Id tumor of many 
years' existence. Am. J Obst 1893 xxr 339- 
34 a. 

iS. llumt, P F Pedlcukted fibrocystic turoor of 
uterus frtwn girl of nineteen torsion of uterus. 
Am T Obst 1901 wlin, 107—108 
19 Idem Myoma uteri with torsion of uterus and tuber 
culorfa of one tube Am J Obat 1903 xlv 430 
to Fqgittal, T C Tbnion oi fibromatous uterus. Am 
J Obat. & Gynec 1939 reft, 363-375 
11 Picowco. G Contribute alio atauK> della rotaxione 
aside oel tumori addomlnalL Ann, di ostet e 
ginec 1893 xrr 131-140 

13 PlQOAKP G and L nmi ini J De la tonion des 
fibroma utfnn* sous-sfreux et mtestitieli. Rev de 
gynfc et de chir abd 1900, xiu 377-464. 

33 Pomx, J O and Maxzola V P Effects of expen 
mental torrion of uterus on vrsarli of parametrium 
and contiguous tissues. Am J Obst. ft Gynec^ 
1931 rri, 658-664. 



SURGERY GYNECOLOGY AND OBSTETRICS 


_ i'AIX, H U Tor**n of 
prarnint at cto* J Ofcrt. ft Gynec 1931 'art in, 
SJ-*J 

15. Soar AMcndt to Cottc, )oc at 

Sanjxixi, B S Udx-r Aitodrrhni* tie* Uttru* 
dnni G<BLL*»ite Ztjchr f Gtbartil n Gjn»ei 
iSqS, rrmn, 10- 90 

*7 Idem Dif AjradrrtwBj (Cemrtoo*cn) dr* mjv 
m*trr*n Ultra* Suaml khu \ortr 1903-1907 
ra, 505-534 


*J Sonr \ Uctwr dr * ^dnmdidtnm dn Utcna 

ZentrdM f Grade 19*9, hit, 855-857 
*9. Tnen Tr Loooob Ob*t See 186 jj-jj 
jo \ Acni* l>ktotPOOrw^dcrnttra(ifii«*Mlt(a 
Rrr derjTrfc, 19 o, i> igj-jji, 
ji YnoKnt !*»• Kr*nkiiA/tcn Cdclmtlili Dmia* 
\ orla ■ngrn, Uih n»t*et m Bo-tm Berlw llmti- 
nU, iS 01 ju, 61-161 

ji W uxrci, ll P T«dU> «tuJ d* ntero myrratoio 
K^> (J* tyaoc e d obrt 1931 nn, 3 * 9 - 53 *. 



MAYO AND BARBER CERVICAL NEUROFIBROMA 


671 


CERVICAL NEUROFIBROMA 

CHARLES W MA\0 MD FACS. Rocnmn, Mnorraorx 

erf SarnrT Tt»e Mayo Qjuc 
AKD 

KENT V. BARBER, M D Rochestt.i MnomoTA 

FcDo* n Sujgtr y Tlx Mayo Foaudatloo 


T WO cases of cervical neurofibroma, recently 
encountered have renewed our interest in 
the subject and have prompted this review 
and study of 17 such cases in ■which operation was 
performed at The Mayo Clinic between July 
1924 and January 1 1954. This group of cases 
is exclusive of those neurofibromata arising from 
the brachial plexus or the spinal cord Writing of 
this paper is not undertaken with the expectation 
of presenting anything new rather, it is to re¬ 
emphasize points in connection with neurofibroma 
(particularly of the neck) which should be familiar 
to phviiaans It is of importance to both physi 
dan and patient that this tumor be correctly 
understood 

ETIOLOGY 

The etiolog) of neurofibroma is not definitely 
known, although m many instances there is to be 
found a most Interesting familial background 
Gardner and Firmer have reported a family of 
five generation* with 217 members, in which bi 
lateral deafness was transmitted as a mendeHan 


In Case 17 there was a definite history of trauma 
preceding discovery of the tumor but the interval 
between injury and development of the tumor 
was not stated, and we feel that this is merely a 
coincidence. 

PATHOLOGY 

Grossly neurofibromata are rounded or spin¬ 
dle shaped tumors with smooth surfaces and of 
rather firm consistency As a rule they are fairly 
well encapsulated but this 1* by no means con¬ 
stant The cut surface is yellowish white and 
finely granular 

The microscopic anatomy of neurofibroma is 
characteristic and distinct The cells are long 
and spindle shaped, and have a tendency to ar 
range themselves in bundle* which produce a 
palisade effect This palisading of the cells is one 
of the main distinguishing features of the tumor 
The nuclei run parallel in long columns, and each 
nucleus lies on top of another one. In a few other 
places one gets concentric whorls, as in a meningi 
oral (14) The nerve cells and fibers which are 


dominant character Thirty-eight members were 
affected 2 of whom came to necropsy and were 
proved to have bilateral acoustic neurofibromata. 
Fleming and Marvin have reported 3 cases of 
multiple tumors of peripheral nerves occurring in 
the members of one family although In 2 in¬ 
stances the turnon developed following trauma. 
There are other*, as Gatch and Ritchey who 
although inclined to feel that heredity plays an 
important part in the formation of neurofibroma 
do not dismiss lightly the factor of trauma. War 
thin Blodgett Brough and Lehman expressed 
the belief that neurofibromata are congenital in 
origin and are the result of some malformation 
of the ectoderm In respect to etiology In the 17 
cases of neurofibroma of the neck, to be consid¬ 
ered here 8 patients gave histones of malignant 
disease in their immediate f ami lie*. The percent 
*ge of error however may be rather great, for 
we are unaware how many of these relative* gave 
microscopic proof of the malignancy neverthe¬ 
less, it does seem significant that so many pa 
tients in this series apparently had blood rela 
fives suffering from carcinoma or sarcoma. 


present may be scarce in proportion to the stroma 
of the tumor and hence, are difficult to recognize. 
Frequently the nerve fibers which are present 
may be so encroached on by the connective tis¬ 
sue that they become atrophic. Whenever the 
tumor arises from the specialized nerve tissue it 
may approach the character of a neuroma with a 
paucity of connective tissue framework- In other 
cases the tumor may arise from the connective 
tissue a* a pure fibroma. In most cases, both 
connective tissue* and nerve elements ma\ be 
found with the former m preponderance. In 
some tumors the stroma is extremely loose and 
myxomatous. Mitotic figures and a marked 
change in the relationship of cells are seen m 
those tumors which are undergoing malignant 
degeneration. 

Some idea of the difficulty in microscopic diag 
nosis encountered by those who are unfamiliar 
with these tumors is suggested by an incident in 
our senes (Case 17) At operation, prior to the 
patient s ad m i ss ion to the chnlc, the removed 
tissue was diagnosed In a state laboratory as mi 
lignant, and In another laboratory' as keloid 
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like" tissue On operation at the dink for 
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and coaid gate oafv that It ns not mol (grunt, 
until fined sections aid been recognised u char 
ccterlrtJc of neurofibroma 
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The symptoms of neurofibroma ol the Peci 
are. a* a role Dot severe The patient generally 
seeks relief because of the dunyuratioo ca the 
worry which the growth csusei, rather than be 
cause ol discomfort CH our 17 patients 9 made 
no compliant ol spontaneous pain The S re¬ 
maining made complaints of pain of varied in¬ 
tensity One relerred to his pain as a doll ache 
in the tumor 1 stated that they had moderate 
discomfort, which iu aggravated bj fatigue 1 
stated that the tamer was sensitive to changes m 
the weather and 1 had been symptocdesB for 8 
year*, at the end of which time the tumor had 
begun to throb like a toothache. In but 1 case 
was them any radiation of pain and this only 
when the patient was fatigued, at which tune the 
pain extended down to the thodder 

Preaervatkc of function of the affected nerve 
m cases of neurofibroma b rather remarkable In 
nooe of our cases, even in those in which ttunors 
were large was there any evidence 0/ impaired 
function of the nerve It most be mcantered, 
however that none of the tumors in this senes 
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arose from large sensory or motor nerve* Gatch 
and Ritchey also have observed that nerve* will 
withstand much abuse from pressure and stretch 
mg by a benign tumor, but that malignant infil¬ 
tration into the nerve fibers soon destroys their 
function This is in fact, the principal diagnostic 
f eature of malignant degeneration of a neuro¬ 
fibroma, for sudden and rapid increase in size of 
the tumor is not proof of malignancy 

On physical examination neurofibromata are 
as a rule, discovered to be of rather hard consist 
ency, to be regular in outline and more or less 
freely movable The tumors m all but 2 of our 
cases were described a* bang firm or moderately 
hard One was described as being rather soft, 
and another which had undergone cystic degen 
erntion aai fluctuant. Three of the tumors were 
described as having a ' malignant fed AU of 
the tumors were smooth, save two which were 
tbghtly nodular The mobility of the tumors 
varied somewhat hut all were at least slightly 
movable. The cardinal sign of neurofibroma else¬ 
where in the body 1* limitation of motion in a 
direction parallel with the longitudinal axis of the 
affected nerve, whereas, there is freedom of mo¬ 
tion transverse to the course of the nerve. This 
finding was not noted in a single one of our cases, 
probably because of the relative fixation of the 
surrounding structures, as well as the compare, 
tively short course of the affected nerve between 
fixed points. 

Although neurofibromata may cast a definite 
shadow in a roentgenogram (3) this shadow is by 
no mean* characteristic nor could it be distin 
guished from the shadow cast by any other soft 
or firm tumor 

DIITEXENTIAL diagnosis 

There are a few features in differential ding 
nosis which should lead to suspicion of the pres¬ 
ence of neurofibroma, provided the condition Is 
kept in mind as a possibility The other tumors 
of the neck from which it must commonly be 
distinguished, are the tumors resulting from 
lymphadenopathy, metastatic tumors, tumors of 
the salivary glands, branchial cysts, aberrant 
thyroid glands tuberculomata, and such rarities 
as tumors of the carotid body In but ■> of our 
17 cases was a neurofibroma suspected before 
operation. None of these patient* complained of 
neurologic symptoms, for the involved nerves in 
most instances were relatively unimportant sen 
sory branches. Neurologic examination conse¬ 
quently was not a* a rule carried out the major 
it> of the diagnoses were made in other than the 
neurologic section of the clinic. The operation 


was likewise as a rule done by a general rather 
than a neurologic surgeon. 

To distinguish between neurofibroma and tu 
mors resulting from lymphadenopathy is occa 
sionallv rather difficult. As a rule, however when 
a tumor of the neck results from lymphadenopa 
thv, study of the blood picture, the presence of 
enlarged lymph nodes elsewhere in the bodv and, 
particularly, detection of a discrete and sepia rate 
mass making up the tumor of the neck, should 
lead to proper evaluation of the underlying con¬ 
dition especially if one considers the lack of 
general ivmptoms and the pauaty of complaints 
relative to the local condition in cases of neuro¬ 
fibroma. 

The differential diagnosis between neurofi 
broma and metastatic carcinoma should offer ht 
tie real difficulty Although neurofibromata are 
firm tumors, and often are described as impart 
mg to the touch a sensation like that imparted 
by malignant tissue still they are as a rule, more 
discrete, better circumscribed more freely mov 
able, smoother and softer than carcinomatous 
nodes The loss of weight and cachexia that ac 
company carcinoma are absent m neurofibroma 
and of cardinal importance is the absence of any 
discernible primary source of malignancy The 
age of the patient may be of some aid in making 
the distinction. Although 5 of our patients were 
more than 50 years of age when they were first 
aware of the tumors, the average age of the n 
remaining patients was but 264 years the young 
est patient In the group was 15 years of age and 
the oldest, 44. The average age of the patients 
of the entire group was 34.8 years, which is deft 
mtely much younger than the average age of 
sufferers from carcinoma. These patients had 
known of their tumor* for an average of about 
6 years before they came to operation The rate 
of growth is, as a rule, iteady and gradual al¬ 
though In one of our cases the tumor grew to the 
sire of a fist within 18 months, and In 2 others 
the rate of growth was described as rapid These 
feature* of slow growth and long duration should 
be very helpful in distinguishing neurofibromata 
from carcinomata, provided the patient has per 
mitted himself to go for a long time without 
biopsy 

The distinction between neurofibroma and 
branchial cyst should be relatively easy unless, 
as in one of our cases, the neurofibroma has un 
dergone cystic degeneration. Branchial cyst* are, 
as a rule encapsulated, discrete fluctuant or 
cystic tumors, which may be freely movable or 
loosely attached to the deeper structure*. Carp 
and Stout noted that a cold or sore throat ire 
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cmtnliy preceded their appearance or increase In 
th*jr lire- Pain In branchial cysts U untmiaL 

Lateral, aberrant thyroid glands are. In reality 
rather rare hence, thdr dlagnoaii is difficult 
This diagnosk *u erroneously suggested in s of 
our case*- These tnmora resemble neurofibro¬ 
mata In that often they do not cause lymptona, 
their growth k slow as a rule, and they are not 
tender The consktency of aberrant thyroid 
gUndi k not constant they may be firm or soft 
Their only dfstingukhiuj feature k that they are 
likely to Increase In die at puberty and to flue 
toato in die during mense*. Tbeie turnon are 
aaid by Lawton to be radiosensitive, and ai this 
feature k not aha red with neurofibromata it 
might be of diagnostic aid. 

The diagnoak of tuberculous lymphadenacmthy 
usually can be made readily oc the basr* of pres¬ 
ence of ferer positive tuberculin reaction*/ case¬ 
ous lymph node* or discharging dnu*es Neuro¬ 
fibromata may resemble tumore of tall vary 
gland*, especially tboae of the mhmadlary 
glands. This resemblance appeared once in our 
serie*. In j of our case* (Cases 5 6 and 7) there 
were amall neurofibromata elsewhere in the body 
although the tumor in the neck in each instance 
wai the predominant tumor The*e case* of mul¬ 
tiple neurofibromata fall into the classification of 
von Recklinghaojen a doeaie- 

TttEATMDCr 

The treatment of neurofibroma 1* surgical re¬ 
moval a* aoon as the presence of the tumor k 
discovered These turnon are potentially mallg 
nant they will recur if not whofly remo ved they 
are disfiguring and in addition the difficulties in 
arriving at a c orr e ct diagnosis necessitate micro¬ 
scopic confirmation These turnon are not radio¬ 
sensitive hence, roentgen-rays and radium are of 
do avail in treatment Two af our patients un¬ 
derwent treatment by roentgen-rays prior to 
their admission to the chute, without any appre¬ 
ciable effect on the neurofibromata Fla tan and 
Stwfcki reported a case In which a neurofibroma 
wu unaffected by both roentgen-rays snd rs 
(Hum. 

Surgical removal of neurofibromata should be 
instituted as early In the course of the disease a* 
possible, for complete extirpation of the tumor 
means permanent cure Deky in operation may 
per mi t such growth and extension of the tumor a* 
to make complete removal Imposrihle and recur 
ring tnmora, necessitating repeated operations, 
win result 

Four of our patients had had neurofibromata 
incompletely removed before thdr sdmkaion to 


the clinic, with the result that secondary opera 
tkms for recurrences were necessary One of our 
cases represents aeH the danger of deky in sur 
grad removal of these tumors. The patient first 
noted slight swelling in the neck in 1919 For 
1 years she was given treatment with roentgen- 
rays and radium by her physician at home after 
which surgical intervention was advised but com¬ 
plete removal of the tumor was not effected. The 
remaining tumor tissue increased in size more 
rapidly and within n months It had reached the 
site of a hen s egg (shout 6 centimeters In length) 
moat of the enJargement havfng taken place In 
the kit 4 months of this period. At secondary 
operation extrusive dissection was necessary to 
remove the recurrent growth, whfch had extended 
underneath the internal Jugular vein and the in¬ 
ternal carotid artery from its apparent point of 
origin In the descending bypogiatsal nerve. 

Neurofibromata should be completely removed 
because, in addition to the dangers of recurrence, 
there is also the inherent possibility of malignant 
degeneration Although thk phenomenon iu 
not encountered m any of our case*, it k wtH 
vouched for In the literature Gatch and Ritchey 
saw occasional mitotic figures and a small por 
bon which appeared to be a wircoma, in a neuro¬ 
fibroma which they removed from 8 patients 
neck. Gibberd reported an interesting case 
of Danes' m which a neurofibroma of the 
cervical sympathetic nerves wa* removed, and 
an adjacent lymph node was found to contain a 
deposit whkh was histologically identical with 
the main turner Thk patient had no signs of 
recurrence 3 years after the operation. Lemon, 
in speaking of mediastinal tumors, stated thst 
neurofibromata of the mediastinum are poten¬ 
tially malignant in two ways (1) they may take 
on periods of activity and grow to sum an extent 
that they prod nee symptoms of pressure and 
(j) they may become invasive, metastatic, and 
malignant in ceDular characteristics and produce 
death in the manner of sarcoma. Gardner and 
Frailer m tr ac in g a family afflicted with a men- 
delian transmission of bilaterai neurofibromata of 
the acoustic nerve, observed marked increase in 
malignancy with each transmission in the group. 
Whereas the members of the second generation 
averaged 7 j years of life those of the fifth renera 
tion averaged only 18 years. Flaiaa and Sawicki 
reported a cervical neurofibroma containing many 
mltotjc figure*. Thk tumor recurred a few 
month* after its partial removal Blodgett, 
Brough, and Lehman asserted that solitary neuro¬ 
fibromata have a marked tendency to undergo 
sarcomatous degeneration. 
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The technical difficulties met during operation 
may be great or amall and often cannot be well 
evaluated before the fnemon I* made. Frequently 
Important structures must be sacrificed in the all 
important effort completely to remove the tumor 
In this respect it may be wise to warn the patient 
of this possibility before operation* In but 6 of 
oar 17 cases was the neurofibroma so situated and 
of such size as to be easily removed without con 
sulemble direction, to separate it {runs important 
structures. One was firmly attached to the floor 
of the mouth, 1 extended back of the angle of the 
mandible, 4 extended beneath the carotid sheath 
and were adjacent to the carotid arteries or m 
term! jugular veins. One extended beneath the 
clavicle, r was beneath a submaxillary gland, 
which had to be sacrificed to effect removal of the 
neurofibroma. One was beneath the cervical 
nerves, Adson has given some valuable sugges¬ 
tions regarding the surgical procedure of choice 
m dealing with neurofibromata. He has recom 
mended complete removal of the tumor including 
resection of the involved nerve (ij when the 
nerve is small and of no significance (a) when the 
nerve it a sensory' one and (3) when the tumor 
13 malignant He recommended mtracapsular re 
moral of the tumor if It occurs In a mixed nerve 
and the tumor is benign He stilted that a fresh 
tissue study of the tumor before the completion 
of the operation is essential to determine the best 
operative procedure. 

The complications of operation for neurofi 
broma of the neck lie mainly in destruction of the 
nerve from which the neurofibroma arises. One 
of our patienU, whose neurofibroma arose from 
the cervical sympathetic nerves had a Horner s 
syndrome after operation This sequel also has 
been reported by Gibberd- Another patient, 
whose neurofibroma apparently arose from the 
left descending hypoglossal nerve and extended 
into the carotid sheath, had contraction of the 
left pupil after operation. In another case, the 
neurofibroma had been thought, at operation 
prior to the patient t admission to the chnic, to 
ante from the left vagus nerve. On examination 
at the clink, it was felt that the patient hod an 
irritable heart resulting from sacrifice of the left 
vagus nerve. The left vocal cord was also fixed 
in the median line. After the recurring tumor 
had been removed at the dime, slight left 
exophthalmos, but no Horners syndrome de 
veloped. The patients voice improved surpris¬ 
ing! v after removal of the tumor which was 
prating on the pharynx. Another patient, a man 
aged 26 years had a very extensive neurofibroma 
in the nght side of the neck, extending bdow_the 


clavicle and into all fascial planes, and the spinal 
accessory nerve was intimately involved. Two 
years after operation the man was still suffering 
from some loss of function of the right arm, re 
suiting from necessary sacrifice of nerves. 


KKPOET or CASES 

Casx x A mart, aged 58 years, presented Umself at the 
dime In July 1924. He gave the hiitory that Us father 
had dWi of carcinoma of the stomach He stated that for 
8 years a tumor had beta present cm th# right side of hi* 
neck, The tumor had not caused symptoms the rate of 
growth was not stated July si a myxmpatoc* neuro¬ 
fibroma, mourning 3 by s centimeter*, *u removed from 
the posterior triangle 00 the nght sido of the neci In a 
letter dated Ad gust, 1933 the patient stated that the 
tumor had not recurred. 

Casi j At) unmarried woman aged »i yean, came to 
the dune in January. 1915 She stated that her brother 
had died of Hodgkin's disease. For tbc past 3 years, the 
left i*de o/ her neck had gradually Increased hi «*e. thir 
utg the previous 1 month* the growth had been a little 
patn/oJ On examination, a firm, somewhat irregular 
freely movable tumor was discovered In the left side of the 
neci February 3 a neurofibroma, measuring 4 by 4 by 1 
centimeter*, wo* removed. Apparently it had developed 
m the left descending hypoglosaal nerve and had worked 
its way beneath the internal jugular vein *nd infrroiI 
carotid artery the tumor apparently lying la the carotid 
sheath There sols contraction of the left pupil after 
opexaikm 

Cm3 A man, aged 34 year*, waa seen at the clinic in 
July 191J. He stated that hi* mother and his grand 
mother both bad died of cardooma of ti« stomach. He 
save the history that in 1911 one eye had been enucleated 
for melanotic sarcoma. At the time of hi* ejaminatleai, a 
caixuwmai of the rectum waa found, along with some firm 
coduk* m the left side ol hi* neck Biopay of these nodules 
revealed neurofibroma. He subsequently successfully un¬ 
derwent operation for hi* rectal growth and apparently 
was in good health until March, 193* when he died pre 
sumably from metastasis of the carcinoma. 

Cast 4- A man aged 34 years, presented himsed at the 
clone in September 19*3 He stated that hi* mother had 
died of sarcoma. A tnmor had been present on the nght 
side of the neck for 8 or 9 years. He stated that the tumor 
bad not Increased in the daring the pa*t 6 year* On 
examination a hard nodule was discovered fa the nght 
anterior cervical region. The nodale seemed to bo at 
tached to th*byoid bone At operation, September 5 the 
nodule was removed and was discovered to be a neuro¬ 
fibroma In ipj* the patient waa admitted to an asylum 
for the In sa ne , but there apparently was no recurrence of 
the growth. 

Casi 5. An unmarried woman aged ig years, omi» to 
the efinfc fa August, 1936. She stated that for 3 year* a 
paroles*, liowiv enlarging tumor had been present in the 
right nde of the neck. The rate of growth bad been on 
auccted by local applications of iodine. On emirmnjtloro 
a firm, irregular tumor wa* disc o vered The tumor ap¬ 
parently waa attached to the spinal cotumm At operation 
August 30, multiple neurofibromata were removed from 
the right posterior cervical region. The largest uusuured 
Toy r centimeter*, and the smallest, 3 by 4 reffiimctm 
The tumor originated near the transverse prorevwi of the 
fifth and tilth cervical \ertebue la a letter dated Aog- 
wt, 19*3 the patient stated that the tumor hod not 
recurred. 
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Ca« 6 K ml igrtl n ytare, cuter ed tic dmfc In 
September tpr* He ttated that a tumor bad b«*fl prcwrot 
jl th# right uf y*r portion erf th* neck for n or 14 year*, 
«*i tad been tncreakng m tfa*, bat rtry dowdy Th* 
tojBOt pet no *ynwrtaaa. and OO canwhai wu dc- 
tenixd m being rather *oft On September 14, a nenro- 
dbrana, meaaarmg 8 by J by 3 erntanrUff , waamarered 
from tb* nght upper cmictl regxn Tl* tumor etlraded 
Wk t» tb* *a«W erf the nandibte A *m*fl warotbrom*, 
awwjwnng j br i by » arotimrtat, tin *M removed fro* 
th» left thoremcnil In • letter fitjen the patwnt, rrcartd 
m Anystt, tajj, be atated that the tumor tad not rtcomd 
Ca»C 7 Atn«L.aged rt yean. w» *e*n in tk data 
January *9*7 H* (tetrt that b* mother ni refferog 
from * crmwoui ct the tttanach ft* gar* th» bwtory 
that for 4 yran thrt fad bent tirograarre awriteg of the 
n*ht k 4 * of the neck. On etantnatioQ a larga, firn totnor 
tht lire erf l gr»p*frmt (about ti centime ten in diameter) 
wwa fotttai on the ntht **J« of the rteek 1 Vt» wore * frw 
*cattered, mall autywtaaeow* nodule* etmriere on the 
body At opera t*uc, January 1 » yky ntowivt aeuro- 

61 nc*a», weighing *40 grain* wti focrvl TVs tumor rmn 
mto lH erf the tuciat pine* trVrw the cUmcW *»i teemed 
to U attached to th* mit erf the cental partem «/ the 
^rfn»l Cofuntn It «ti mtrmateiy iwroived w«h ti* «(x*xl 
uxrmxj arm FcOowisg cpenttcc than m wo* 
wrrknns «rf tb* n*ht wi, mulUog from the neerrouy 
mcn&c* erf nrrm in mm* *1 orf th* oeurotibroin* Thepa- 
LimI'i father * year* liter openum. reported that the 
romelea erf the patien t • right arm Kill acre romewhat weal 
Cai* 8 A named «*»n, aged jr yean, prenentad 
hemtf at th* done m January pj She *Utrd that bet 
grandmother «od one »uhl bad died from carcuxana Sh* 
pea the hntonr that 0 year* pm K*jaiv ah* had erpmeoetd 
*otn* jam t» the neck. when her head ni tilted backward 
Thr* pat* bad tarn of abort durauoa at tint time and »b* 
had been «ywptom-f re* lor the fallow®* 0 jroara, antd 
rocetllr whew. *1 the back of her neck « pnm had dreel- 
■ped »Wl ihe hkmed to a ihrobtui* toothache A small, 
nxnabie tumor vu tufpafrfe m the median bna, mer th* 
u th ttrvwal \crtebra kt opacatam, February a 
neuroAbroma menmnnf t by 1 etoitunrter «m r e a tortd 
from th* bjammtum twchr Th* tnmor eu eery hard 
and Sbrceu and aa* a«Q mcoqmratcd m fihroo* taaue to 
a ieUer rtcoNtd titan the paUrnt m An*u»l, aba 

atated that lb* Unnoi bad not recurred 
Cut a Aboy »*ed tjrentt.aubroajfrtfiK'atmtna 
turn to Septrab* 9 8 Th* birtory «n that for a year 
th* right aokraarilbry ragmn bad b*** cmkaaSy sneraaa- 
m* m nr* Appamdiy there bad be*n mmace in the 
rate orf fTowth The tumor dxf not canae eyreptoma, and 
on rtarrun a lw u eraa found to be a dacrete, moderately 
hard, barely tnorabk tnaaa, the «im of a pe-wa t eg* <*hoat 
4 centuvtrn loa*) \t tpemta*, September 1 a n*an>- 
fibeuena wetjdtm* 7* *rman» waa removed It wa» Btuated 
m the ngbt mbmaxiOaiy »p*ce, dapiacmg tbc aiimaxiflary 
pair.ary ela nd downward and outward It waa Armly at 
tacWd to th* ftoor cl the mmitb there war on hoe of 
dearagr The patWnt returned to th* Hwtv- 8 ytari later, 
fa 19*7 “I*! Hated that d«n*g th* port 1 yeaa he bad 
noted recumnc* erf th* tumor The rat* erf growth h*d 
been riow dura* th* £i*t year, and raped dorm* th* Wat 
year July 6, be war operated on qe y and a large, re 
curtwttt neurodhroma, eetmdai* up to the ha** of the 
ahull, waa removed 8u*«»t 6 be war «*na ryented on, 
and a aa ** r , recunrot —nrcAbrtaaa ww» remored from tb* 
fioor of tb* itrht wde erf tb* mouth EU waa green a coum 
of treatment by roen tym -r ay a, and ra 1 letter rernred m 
March, 19JO, th* j wtaut t ttated that there had been no 
rtcctrcoc* of the trrranr. 


Carr to A married woman, **ed 58 yeara, «»teed the 
done Es llaadt, > 4*9 Sha at at *5 that a tmn had been 

^ t 1 * the left cervical rejioo for 40 jnn For j ynara 
not prrceptiMy tncrmatd bt airr but r» the put 
t raccth* th* rate orf growth hnd been rapid TlcnM 
Ueu no lymptnoai from the tanwr On ettmkata*, a 
(ra, nnootfi, at^itlr mortblr tumor with « “mahgnaat 
f«d,“ waa found in me Idt wde of th* neck At open tyre 
March 6 a n auuanya o ff baonaa, mewaamg 9 by ft by 6 
eewtnnetara, wai mocked It ru*e high brtilnd ti* war 
ration erf tba carotid artery and w«a puthing (be artery 
forward It waa tecorporated tn th* deep cereical fani*, 
waa writ tncapanlited, and waa tattiy errocieated la a 
letter recer-ed from th* pabent In 1951 (he did not tno- 


Cab 11 V man, aged jt> yeara, preseoted htaidf »i 
th* chak a M*rch, 19*0 Her gar* th* hatory that for 
4 or 5 yaara a rweBmi ku beta prom t fn the left peatmor 
crmcal region The «wtOiag waa aeorthaei tender 0 * 
era Toma tron rt was dacir r e r e d to be bard and drwrete 
On removal, March it, the tumor waa fooad to be a neuro¬ 
fibroma, mea nin g * by r by t ceotwnrter la a Irttrr. 
dated Aajwwt, ipjj, the p*beat atmlad that th* tumor baa 
oot recarrrd 

Cut 11 A ro*m*d woman, aged jd yean, catered the 
chmc « Apnl, 19*0 She atatid that her grandfather k*l 
bad a carcmoma erf th* tneut Far 9 yearn the patient 
bad had a wnall tumor tn the left aide orf th* neck. Th* 
rate orf growth apparently had been (low but the paher* 
thought that there bad been mm uxrrwa* m Win during 
her two prrynxncV* Occaawmlfr there waa patn m ti* 
rrrihng, ®ti aom* ertemfun orf pain down to tb* »hou)der 
0 * eiamlnatwo, the tamor waa found to be fam, frrefy 
paneabk, and diatmctly tender At operatmo \yrd jo, » 
( to*n , raeapaaWted rwaretbreiaa, mea»unna j bj 1 tnv 
tm**ttr»j mi found in ti* poatwxrr tnangU 00 the Wfl 
wd* d tb* neck Tb* turner waa Ireriy moral**, aad w*» 
attached only to the faaorv In a letter rectn td from th* 
patimt ta Aoguat, ipjj aho atated that th* tumor bad 
not recurred 

Ca*z 13 A youth, aged 18 yean, preaewted Umaeif at 
the cleaic ta Jana, 19*0 H* dated that for a or 3 month* 
there bad been a alead-Jy growmg, aymptomlm tumor at 
the right angk erf the jaw bcoe Oa eranavna tout th* 
tumor waa found to bw hard, rather i r reg ula r ab^tiy 
cwrrabk, and touted at tb* ngkt angle orf the «**aaiW* 
Tare (mall lymph nndo Wrrr near it. The tumor »u 
deaenbed aa havteg a “raahgmst f**f At cewtatteo, 
Jaae p, a neuroflroraa, me aaunn g 3 try 3 3 ernamrter*, 
and w nalnn g *0 grama, waa moored froen beneath th* 
witmanflary tWnd, which bad to be wtenfleed In a Wirt 
i e ycired from th* patient m Augnk, (pjj hr atated U*t 
the tumor had aot rccaned 

Cult u A married wtmaa, agtd f 6 ytaii, came to thr 
dmlc in Decroihrr 1931 Sha atated that for * yrara th* 
ngit uric orf her neck giwdmUy had nsermtd tn «rf»e Sh* 
ecpemenced a aenaaton orf Wraln « tU* region wire kw 
waa tfawi At aperateon, Dacerober 4, * myromah*** 


deomentaig B* un 4 l*t mw 
UH ij A married woo 


waa moored. 


cfanlc in Augoat, 1931 9ba ttated that tu tpw) a tmw?r 
had tk c ekip a d m tlW Wt red* orf her 1nek. Growth erf Lb* 
tumor had beea repai and it had approached the *fa* w * 
be (aho*t 5 e*otcn*fer» w dnrarter) within 18 tn cctb* 
A cocree erf treatroart by roentgen-ray» had beta pem 
abawhere, w ithout effect on tba t um or and ia Augaat. 
jp3t a huge rwurodbroea* erf th* ragna **rr* had been 
rrnwred rhewhere Faftwrag tkh ppoatlt* a jwl Htw 
lump bad re*Ma*d abor* tb* rear wiuci had not io- 
ereaaed **t»ch to da# nntd Apd, 1931, when U had ttaHtd 
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to grow end had become the *ixe of a ben * egg (about 0 
centimeter* loogi by Au£u»t, 193* whtn *he repotted to 
the clinic. There *« wet pem when prware rre* rt 
erted t» the growth, but othenrtre there were aa lymo 
tom* The tumor had a VnaligcAnt feeT and vra* slightly 
moraijle The left vocal cord was fcrtd in the median line, 
and an Srritabie heart and rapid puiae were felt to be re 
wit* of aaenbee of the vegut nerv e at the previous opera 
dec The patient wa* operated on at the cWc on \uguat 
4, and a very lar^e neuromyxufibroma, mtawinRg 9 by 6 
by 4 j centimeter*, wa* removed It apparently w« from 
the third otrvkot aenaoiy nerve and racewitatcd wide dia- 
aecth* for It* removal The carotid vewek. tba tnucrm* 
membrane of the naaophaiyn* the carotid fund, and the 
trac*ver»o cemcai peo cew e * were exposed daring it* re¬ 
moval After operation there wa* llight kit exophthalmca, 
but no Homed* gyndrortie In a letter received from the 
patient In Augtut, 1933, »he Hated that aha wra* in food 
health and that her voice m Improving 

Case 16 K mamed woman aged 38 year*, wa* ad 
tnltted to the clink in Qrtobw 103*. She atated that her 
mother had had a carrhxan* of the uteru* She gore the 
bfcHury that foe 4 year* than: had been procreative wedUng 
of the left tide of the neck Thu had born diagnosed tober 
culoal* clvrwhere, and a courao of treatment by roentgtn- 
ray* had been given without any effect on the tumor lire 
patient compiained of a drawing aeniatkm in the neck, 
and Hated that It a a* sensitive to change* in the weather 
On erarofiuttoo, the tumor waa found to bo smooth, mev 
able, and aDghtly fluctuating At operation, October *1 a 
deeply placed, haroerrhape, cystic, decmeraUcg neuro¬ 
fibroma wn* removed without rupturingTt (Figi 1 and a) 
A left Homer’* syndrome developed poatoperatn ely 
Caie tj A gm, aged 3 year*, wo* brought to the ciuuc 
In Apnl, 1933. Hex mother *Uted that In January ipj* 
the patient had fallen and had itrack hex neck A ibort 
tuna afterward, a firm mats had been felt m the injured re¬ 
gion An ointment had been applied, but the maa* had con¬ 
tinued to toerraae in sue, and m November too elsewhere, 
tha tumor had been removed. The thane had been reported 
to be mahenant by one laboratory and of a keloid nature by 
another The tamot reappeared in January 1933 and con¬ 
tinued to grow until April 10 1933 when at the dime a 
hard somewhat movable recurrent tumor meatunng 3 by 3 
centimeter*. wa* deanJy removed from the left upper cer 
vital region. A drainage tube wa* left m place, through 
■which Irradiation with radium wa* readtuted Microscopic 
iUi£»c*b 0/ the tumor by f rotten aection, revealed a benign 
totnor the exact nature of which could not be ascertained 
FiredKttioroducWed that the tumor wa* a neurofibroma 
In a letter from the roothtr received In October 1933 »be 
Hated that the totnor had not recurred 

CON'CLUSIOVS 

We have attempted to emphasise certain itn 
portant points relative to cemcai neurofibroma, 
as follows (1) the hereditary factor rathe etioiog} 
of neurofibroma of the neck cannot be hghtJ> 



be affected b\ neurofibroma, (3) neurofibromata 
are potentiatk malignant, sudden increase in 
rate of rroivth or long duration are not neces- 
sanl) catena for malignant change (4) differen 
tial diagnosis is usual!} made from the various 
forms of Ivropbadeoopath} metastatic tumor 
tumor of the sahvar} giands, branchial cyst, 
aberrant thyroid gland, tuberculoma, or tumor 
of the carotid body (57 result* of treatment b> 
roentgen-ra} s or radium have not been satisfac 
tory (6) treatment of cervical neurofibroma is 
radical surgical removal 
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T HE taTTmlu cause the death of approxi¬ 
mately 4,000 women hi the United States 
etch year The general mortality in eclamp¬ 
sia h to per cent therefore, at least *0,000 women 
most have the dbeaje each year The ratio of 
edtmpsia to the larger group of noc-coovnhinj 
tmeanU varies from 1 to 5 to x to 15 therefore at 
least rocyxo women each Tear m the United 
State* have their pregnancies compbcnted by 
tourmia. All follow-up studies indicate that many 
of these totxmk women are parti) incapacitated 
or that >Mr hfe expectancy ha» been definitely 
*hcrt cued because of irreparable Injury to the 
kidneys, vascular system, cr heart 
During the past 5 year* I have been interested 
In the tcrxaimias of pregnancy and have mode 
varkxa invcstigattons I hart done operuneotaJ 
work, on both humnji* and animats These studies 
were itarted with Dr Sdswarx m St Louis and 
hare been continued in Chicago with Dr Adair 
and Dr DvLee I have had unusual opportunities 
to examine, stodv and treat at least 700 taxwmlc 
patients, of whom 75 b*d ecbunpraa Prior 10x934 
we had examined 1,688 sornplo of Wood from ap¬ 
proximately 400 tonerroc patients Each apeci 
men was onnheed on an average far twelve sub- 
dance*, and speaaj emphaan was placed 00 re 
pea ted determinations 00 the wuiv patient About 
ifioo specimen# of unoe from appraamntely yoo 
pa Dents also have been anatyral for varams coo- 
Bbtoents 

Many obaletnaam state that me hare learned 
nothin* concerning these diseases bat a brief 
rfisume of the more important data, obtained by 
chermcnl onahtn of the Wood and unne various 
renal function tests, follow-op studies, and ob- 
serv adons on large groups erf patient* treated with 
definite routines, indicate that our knowledge of 
the toxarmm* irf pregnancy is mcrecuuig alowty 
Repeated rhemicii analyse* of the blood of 
these tovwmsc patient* indicate that 
The aitera twos m blood and ptaaoxa vofnnw in 
eclampsia and fve-edamnsia as indicated by 
changes in scrum protein, hsematoent and hatmo- 
giotrfn drtenniGiUoeo, are identical, that B nHrtg 
these two cnoditiooa together and definitely 
separating them from the patient with nephritic 
to immla or essential hypertension 

In the majority of patients with oedema, the 
Internist usually uebrres that its presence t» due 


to a low serum proton. Practically ah of the 
patten ts with tcrntmia of pregnancy bare a 
serum protein aberre 5 grams per cent and al¬ 
though the albumin fraction b lowered the de 
crease is not sufficient to be the came of the 
redeem 

Despite the high blood pressure oedema, ah 
bumfo-una, and other slgna of kidney famrfvt 
merit, we found that in about 3 700 sjabnes of 
Wood, the noo-protein nitrogen was 40 mOfigraros 
per cent or more in only 67 Wood specimens from 
approx im ately jo patients. The Uraemia a not 
doe to a retention of men, unc add creatinine or 
annno-aod* 

The hemoglobin b a flttk less than the average 
normal for pregnane)' and decreases atlD more 
after debverv Venesections are therefore not 
only contra indicated but actually dangerous. 

The add ba» balance ** altered slightly but be 
cause of compensatory changes there ts no danger 
as a Tula, oi addoen ot aftslceb 

With the exception of hemoglobin, Lbe routine 
detenmnatioo erf all Wood constituents la useless 
Each patient presents a different problem and If 
chemical evamlnatKw of the blood la thought ad- 
voaahk, apeobc detenmnsrixma should be made 

Examination of the unne indicates that. 

The pregnant woman, probably because of the 
excess of amount of water m ber tissues (phv*- 
Wogkal oedema) b able to excrete urine with 
an average specific gravity of only 1 on after a IS 
hour fast. With longer last periods or after de¬ 
livery or death of the fetm, she b able to excrete 
urine with a specific gravity of 1.030 or even 
higher The average specific gravity for the 
tanrmlr patient a apprtrdmateiy 1-013 As a 
rule, if the patient b able to excrete m in e with a 
specific gravity of rxuo or more and the 24 hour 
volume of urine b i poo cubic centimeters or more, 
the blood Doo-protem mtrogen and area nitrogen 
will not be increased When the 14 boar vobsma 
of urine a less than ijOcc cubic centimeter* and 
the specific gravity b leas than 1010, it b adrta- 
aWe to determine the non-protein nitrogen. 

The microscopic eraminotioo of the unne u 

done by the Adda me thod, whkh entaffs the exam¬ 
ination of the sediment from a concentrated 
specimen collected over a known period of time 
has been of the ntmoot value for attgnoab, prog 
nods, and treatment. 
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The phenolsulpbonephthaMn test In approxi¬ 
mately 60 touemlc patienti was lea than 50 per 
cent for a 2 boar total in onl> 5 cases, and has not 
been used by us since 1929, 

The urea concentration in the urine after the 
administration of ij grams of urea by mouth in 
approximately 50 toxemic and normal pregnant 
patients was rarely over 3 per cent (normal a to 4 
pa cent) and, therefore, this tat is no longer used 
by us. 

The urea clearance test of Von Slyke has been 
used about 400 tunes in 150 patients. We are 
attempting to determine its value at present We 
can state, however, that if the clearance is de 
tennlned after delivery and found consistent!) to 
bo less than 20 per cent of the normal, we know 
that the life expectancy of the patient is but a few 
years at the moct 

The determination of the glomerular filtrate by 
the Rheberg creatinine method has been used m 
too small a number of patients to warrant any 
conclusions. 

The kidneys of many eclamptic and pre 
eclamptic patients function normally within 34 
hours post partum, thus precluding any organic 
lesion and presupposing a functional one A spasm 
of the arteriol e s, decreasing or even stopping the 
blood flow through the glomeruli, would explain 
many of the findings ana would, if continued too 
long, result in permanent kidney pathology and 
decreased function. 

We believe that the tone one patients should be 
considered as a group and that they should be 
divided arbitrarily into convulsive, or eclampsia 
(convulsions and/or coma), and non-convulsive 
toxasnia. The latter group is composed of all 
patients who have albuminuria, hypertension, or 
cedema during pregnancy The parity of the pa 
tient, history, time of onset of symptoms, various 
biood and urine examinations, and renal function 
tests, especially several weeks or months after 
deliver), are considered in deciding whether or not 
the condition was one of pre-edampda, pregnane) 
with chronic nephritis, or essential hypertension 
The data obtained in the laboratory ore con¬ 
sidered in arriving at a final diagnosis, but they 
do not make the diagnosis. We belie ve that the 
patient with the bo called low reserve kidney 
either has a chronic nephritis or an essential 
hypertension. The statement made by sorac ob¬ 
servers that the condition does not progress b 
open to criticism. Tbe very fact that this state¬ 
ment is made implies periodic observation 0/ the 
patient which means constant supervision of 
diet, rest, and elimination. In addition tbe large 
inherent technical error in the various tests may 


mask the damage to tbe cardiovascular renal sys¬ 
tem which each pregnancy undoubtedly is pro¬ 
ducing In these patients. It is a common oheeiva 
tion by internists that rest, diet, and elimination 
seemingly will arrest and many times apparently 
cause Improvement in patients with nephritis or 
hypertension. 

An examination of the past obstetrical histories 
of many patients, who die during or abortly after 
labor without an apparent primary cause, indi¬ 
cates that these patients usually had mild symp¬ 
toms of tanemia with each pregnancy The result 
of the repeated toxaemias has been a slightly 
damaged heart or kidney oranoruemia. An addi¬ 
tional strain such as a prolonged labor Juemor 
rhage infection, or a mental shock has been the 
proverbial straw which broke the camel's back. 
The prevention of future pregnancies and the 
treatment of the ongnna or the cardiovascular 

system would undoubtedly have prolonged these 
patients’ lives. 

Vasomotor labihty appears to be a significant 
index of diagnostic and prognostic value. This is 
determined dv permitting a patient, under basal 
conditions to immerse her hand in water at plus 
1 degree centigrade and observing the fluctuations 
in biood pressure every to seconds for a minutes. 
If, after repeated teatSj the systolic blood pressure 
shows a nse of 40 millimeter* of mercury or more 
before or after delivery, the patient has an im¬ 
paired vascular system which may or may not 
rovolve the kidney*. 

In Table I are lummanrcd the number of 
severe and moderately severe toxemic patients 
admitted to the Chicago Lying in Hospital over a 
period of 2 years and 7 months. During this time 
there were 6,968 deliveries exclusive of abortions. 
There were 327 hysterotomies during this period 
the majority of course, were cesarean sections of 
tbe laparotrachelotomy type. 

The number of toxsemic patients a large (6 7 
per cent) in proportion to the number of deliveries, 
even if the number of home deliveries is included. 
There were 4 immediate deaths, 3 of which were 
from hemorrhage (private patients), 1 from Infec 
tion, and 1 from an acute nephritis with infection 
who died undelivered. The low maternal mor¬ 
tality Is due to an early termination of pregnancy, 
either by induction of labor or csesarean section if 
near term, or by hysterotomy if discovered early 
in pregnancy Thus, in 196 patients (45 per cent) 
labor tras Induced or the pregnancy te roimuted by 
on operative procedure, if labor cannot be started 
by medical means, our results seem to indicate 
that the insertion of a bag and/or rupture of tbe 
membranes are the most efficacious methods. 
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TABLE L—NON-CONVDLSIVT TOXEMIA OF 
PSEQNANCY CHICAGO LYING-IN HOSPITAL 
OVER A PERIOD OF 2 YEARS 1 UOYTOS 
ONSET OF LABOR, \ABIOUB METHODS OF 
INDCONO LABOR AND TERVTN VTINO PATO 
NANCY 


Taj 



* ilka * utkt ptarjajtwm 

There were 85 laparotomies dooe on toncmk 
patients, the majority of whom had severe symp¬ 
toms The indication for the laparotomy was 
rare!) the torrmia p<r je Usually, contributory 
iactors wore pr es ent as Indicated, There was only 
one immediate death, which occurred in a 
tatanmc patient who had a rompheatin g cardiac 
decompensation, and acveral 0/ os befieve that 
the patient might have survived If the operation 
either had been delayed or not done. In thia 
operative group only one baby weighing over 
1500 grams, was lost. These bataes miaul) are 
premature maybe tone, and in many cases are 
more valuable to the parents than babies of 

S bents without t anemia We ascribe the low 
al mortality to the minimal birth trauma pro¬ 
duced by caesarean section, as contrasted to the 
physiological trauma (Ehrenfest) produced b) de 
hvery through the .natural pasaage The preven¬ 
tion of future pregnancies by operative stenflza 
twn was an additional indication in a number of 


cases We believe that in these patients, because 
of the unreliability of contraceptive methods, one 
Is often Justified m subjecting them to the addi¬ 
tional risk of a laparotomy A small number of 
pregnancies was terminated and the patients 
stmiked by hysterectomy This certainly is the 
easiest and safest method, bat It s eem s to me that 
these pati en ts maintain a higher blood ptesaare 
and have more headaches and other miner dis¬ 
turbances than those sterilised by tubal resection. 

The general plan cf treatment for the noo-erc- 
vukn c pyaemia of pregnancy is as follows 

Ral We advise abaolnta bid rest with the eiditkral 
uk of sedaUv n, such 11 brrmnal, broaude, amytal, etc 
£ba LnmUOoti of protem tit, sad salt Ibe fluid bal¬ 
ance h witch'd caret tty The unit sboald form at least 
io per cent erf the intake TyftsrfiH For the ectixctic 
the diet cmauli of fro t» and font yuces Thu ti an lis 
line diet became of tba hwh content cf potiaaitm tod 
sodnrtn U can be maintained from j to o days and li ased 
in severe can As a rnk, no fimrt u placed on the istiic 
unless there m rune c\ aknet of cardiac drcoaipeasabcn 
For the pre-edamptic, the diet eonawts cf proton (60 
grams) tat (yo grams) carbohydrate (400+ grime) and 
Mmltpocr 

For the patient with nephrosis the diet b sinrikr to 
that tor the pre-edamptsc, eveept that the proton content 
umcreaied to 00 to 1 jo grams Thn diet b owl if there b 
a malted attaunmorm 0$ grama or more per a* boon) ortr 
a kmg period of tune Rarely n*ed daring pregnancr 
Dr*[j Lemnnal a given m dowei cf H to 1 >f grit* 
three timra darir by mouth, aid ram hmitail, b dnaas cf 
* to 5 grama, subcutaneously tao or three times daily it 
con obama aeem tmmnw-nt 

£J 11 ucnewum wriphate, 60 cable ontinwten 

of a jo per cent rf uticai, m given liy mouth and not re¬ 
peat rcl Encnita ot xflo cube cenlnneten of a 50 per cast 
aotetwei are uaad it erdema is marked Caacara, phawef- 
phUalem, or aoenr other rmll cathartic for daily bk 
<TJn m Fdamptic diet 11 adhered to and the water 
balance maintained Qccasnoally fluids are hunted to 
\poo cubic centnoctera or even 800 caiac centime ten, per 
14 boors Sabyrgan and nov asorol hare been cf no alae 
Ammonium chloride nitrate m 6 to 10 gram doses daily 
has been of me 

Oti[rru sr imi The latrav enoos taketc® of hyjwT 
tme glucose solutions 

UeoaDy joo cnbac centimeters, of a so per cent ao hrito n,!* 
adnamsttreri over a period of from yo to 60 mjoctes aad 
repeated two or threa times deify Occawonaljy 1,000 cabc 
centimeters of a so per cent sofutwo » used 

It the so per cent aotuboc bib to prodoc* a diaitws. 
fnxn joo to iao arise eentnnrten of a yo per cent sofcitsw 
Is inerted two or threa tunes daily 
In patients with anasarca or with canfaae decompenaa 
110c, from 00 to soo cahic centimeters of a jo per cast 
aoJutiosi b iajetted two or three times daily 
Gam acnaa solution If a dmrena cannot be produced 
with ghicoae sofnbow tha mjectkw of from joo t 
arise centimeters cf a 6 per cent acacia m Dcawa l sahoa u 
<± raioe. 

llagnefum anlphate aofotioa Tha sk7W Intrs ro** 
injection cf Iran 100 to soo cnb*c ceathaetm of s per 
n-nt solntioc b of vahia m pandnemg a dim -cat if gtanw* 

injections bri _ ( 

> eoeseetioo andptasms p bc uria are nokwgerwsed 
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In Table II are summonsed the data for the 
eclamptic patients. There were only three 
awarefill sections with a questionable indication 
for one, performed in 15 antepartum cases of 
eclampsia. The one maternal death occurred in a 
patient who walked to the delivery floor at 3 30 
pan., began having convulsions at 4:00 and died 
at 5x0 pan 

Of the 438 toxemic patlenta, 90, or 20 per cent, 
gave a history of previous touemia. Twenty nine 
patients who gave a history of convulsions in a 
previous pregnane)' were delivered b> us, and 26 
or 90 per cent, had some evidence of tocnemia in 
the present pregnane) 

In general, the rules which we attempt to follow 
are 

If the pregnancy is leas than 28 weeks gesta 
tion, and if after a period of from 7 to 10 days 
observation, study and treatment, the symptoms 
and signs continue or become worse, the preg 
nancy a terminated. If the patient has one child 
or more, we advise against future pregnancies if 
postpartum studies indicate a permanently im¬ 
paired cardiovascular renal system. 

If the patient is seen after the period of 38 
weeks gestation, and, if after from 7 to ro days' 
observation and treatment, there is no improve 
meat, the pregnancy is terminated. However if 
there is an> amelioration of the signs and symp¬ 
toms with bed rest, diet, elimlnaucm, and seda 
lives no interference is indicated. Many of these 
patients can be earned to term and delivered 
through the natural passage. 

An increase in blood pressure in the amount of 
albumin or cedema, a decrease in visual a cult) or 
amaurosis, jaundice, or the development of an 
ohguna or anuna warrants immediate termina 
tion of pregnancy 

The occurrence of convulsions in association 
with other evidence of tocnemia warrants the ter 
mination of pregnancy unless the fetus dies in 
vlcro I have not seen or read reports of a true 
case of severe intercurrent eclampsia in which the 
baby was bom alive. 

I believe that we will always have toxemias of 


TABLE IL—ECLAMPSIA CHICAGO LYING-IN 

HOSPITAL OVER A PERIOD 01 2 YEARS, 7 
MONTHS DELIVERIES—6 968 WITHOUT 
ABORTIONS—WITHOUT HOME SERVICE 
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pregnancy but proper rest, elimination, and diet 
will reduce the incidence. Preconceptional, pre 
natal, and postnatal care are of the utmost value 
in lowering the incidence and mortality of toxemia. 

The mortality due to the toxemias of preg 
nancy wili not be decreased until a rational cam¬ 
paign, even more widespread than that devoted to 
cancer, is instituted. The public then will become 
cognisant of the extreme importance of the t ome 
mias of pregnane)', and funds and material will 
become available for study Because of the rela 
tive scarcity of patients, the research wort will 
have to be carried out in the various dries and 
districts in specified hospitals according to desig 
ns ted plans suggested by a central organisation, 
whose membership may be composed of men 
selected by the various medical schools and special 
obstetrical societies. Thus, within the period of 1 
or 2 years, all of the various types of therapy can 
be tried out and the most efficacious instituted 
with a resultant decrease m mortality Similarly, 
the various theories, as to the etiology, can be in¬ 
vestigated on a scale large enough to indicate 
their value. Within 10 years the cure, cause and 
prevention of eclampsia and allied toxremia would 
be known 
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THE BATTLE OF THE PROSTATES 

S OMETHING over * year ago I made 
bold to suggest in these columns that 
the transurethral method ol attack 
upon the obstructing prostate had achieved 
an important position in the bdd I sug 
gated at that time that the procedure was 
surrounded by technical difficulties, and that 
there was grave danger that In Inexperienced 
hands disaster would occur I further ex 
pressed the apparently lutzle hope that the 
operation would be allowed to develop natu 
r*lt} and be not too general]} adopted A 
year has now elapsed and we are in a position 
further to survey progress 

In its recent developments two types of 
technique have been used one what may be 
called the \ oung, Caulk Buxnpus type, the 
other the Stem, Davit, McCarthy type The 
former method depends upon cutting away 
portions of the prostate with a circular knife 
introduced through the sheath the bleeding 
being con trolled by touching up the bleeding 
points under fight This method involves a 
minimum of coagulation of tissue The latter 
method depends upon the removal of tissue by 


means of a wire loop charged with a very high 
frequency current Bleeding la further con 
trolled by direct coagulation It will be noted 
that In the first of the two types there li 
relatively little coagulation and consequently 
relatively little danger of deep necrosis, which 
may later be followed by secondary hremor 
rhage when the slough separates. In the 
second method particularly In the bands 
of a less skilled surgeon relatively Urge 
amounts of coagulation may occur causing 
the death of a considerable amount of tltmc 
which is not removed. 

During the last year these opera lions have 
been very extensively employed. The Davis- 
McCarthy method has been selected by the 
majority of operators because the imtrvmtnU 
used are similar to the cystoscopes with winch 
they ore famfliar and It does not therefore 
require the learning of new methods The 
Caulk Bmnpus method utilizes instruments 
with which few even trained urologists are 
familiar and which they are therefore re¬ 
luctant to uae A surrey of the last year’s 
work in this country appears to me to warrant 
the conclusion that in the hands of those pre 
viously experienced the operation has lived up 
to Its promise On the other hand as was to 
be feared, there have come from many quar 
ters reports of poor results and serious accidents 
centering chiefly around the two comptfeatkun 
of secondary haanorrhage and infection. It h 
proper perhaps, to call attention to the fact 
that these have been the two most serious 
stumbling blocks in all previous operations fox 
prostatectomy They are simply re-sppe*rmg 
here in another form, chiefly in the hands ol 
the inexperienced 
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The occurrence of these accidents does, 
however, call attention sharply to the neces¬ 
sity of graduate training even for those who 
ore already expert in the field of urology It 
proves beyond a doubt that these operations 
can be satisfactorily done only by experts, 
and should be attempted by no others 
It is unfortunate that the success of this 
operation in capable hands has led to the un 
warranted assumption that it can be satis¬ 
factorily earned out by surgeons familiar with 
cystoscopic manipulations, or even by physi 
dans with no such experience. Obviously, all 
of the knowledge and experience which have 
proved essential to successful prostatectomy 
by other methods are required here Mere 
technical dexterity m transurethral instru 
mentation will not insure against the com 
plications referred to, nor will they avoid the 
danger of operating upon the patient in 
suffiaentlj prepared. It is, I think, safe to 
assert that the success of this operation will 
depend upon a sound training m the surgery 
of the bladder, upon supervised training in the 
technique of the methods of operation and on 
a sufficiently large experience to enable the 
operator to become thoroughly familiar with 
the technique. Obviously the operation can be 
satisfactorily done only by qualified experts. 
Its performance by those of lesser qualifies 
tions will lead, as during the last year straight 
to disaster Hugh Cabot 

CROSS GRAFTING OF ENDOCRINE 
TISSUES 

F AR in the unrecorded past, mankind 
held the belief that by absorbing into 
his own body certain tissues of other 
animals he could acquire the qualities that he 
attributed to those tissues The savage ate the 
heart of the lion to gam the lion’s courage. 
Surgeons ha\e many times attempted to fol 


low the same idea m a less naive manner, seek 
mg to graft the tissues of one individual into 
the bod) of another A limited success has 
followed some of these experiments When 
the grafted material has been used for struc 
turaljrplacements—as for instance to repair 
defects of bone or tendon—it has many times 
served a useful purpose. The belief Is, how¬ 
ever, that not the living cells of the graft sur 
vive but merely their non-living scaffolding 
like the calaum frame work of bone or the 
collagenous fabric of tendon or fasaa Into 
this the living cells of the host penetrate and 
either mcorporate it or slowly replace it 
But when it comes to an actual maintenance 
of living growing, and functioning cells in the 
body of another animal success has been very 
rare Yet, could such transplantations be ac 
complished they would offer a therapeutic 
method of great possibilities. There are nu 
merous disorders m which not a structural but 
a chemical deficiency is present, as best exem 
plified by lesions that have destroyed essen 
tial endocrine glands Here the replacement 
of the lost tissue by living cells from another 
healthy gland would correct the condition 
There have been isolated reports of occasional 
success m such grafts but the great majonty 
of attempts have faffed. The writer and his 
associates have been working for several years 
m order to develop a method for such cross 
grafts and at the present time have reached at 
least a measure of success. The details of this 
work are reported elsewhere. Certain pnn 
dplea have emerged In the course of this study 
The location in which the graft is placed is 
Important. It should be dose to a good blood 
supply but not In tissue with a dense capillary 
network, as in such tissue heematoma inter 
feres with the success of the graft The tissue 
should be loose without a dense endosmg 
sheath or capsule that would inhibit the growth 
of the graft by pressure The location should 
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be eajdl> accessible and of course should not 
be a structure Important to life The axilla 
and the groin meet thc*c requirements. 

The iixe and form of the graft are unpor 
tant The cdls must live by osmosis and diffu 
non. during the Interval between their un 
plantation and the development of an or 
ganiied blood supply from the vessels of the 
host Experience has shown that only a few 
layers of cells on the periphery of the graft can 
be so sustained and the central areas undergo 
necroiia Hence numerous, very tiny frag 
ments of tissue, or better still the spread out 
sheets of cells in tissue cultures of the graft 
afford the best physical form for survival 

The adaptation of the graft to the specific 
chemistry of the host animal is Important. 
Clinical experiments In grafting skin from one 
human bang to another have frequently 
looted most promising for a penod of 10 days 
to s weeks but rarely have been permanent 
They begin to disintegrate after the first ap¬ 
parent take and usually are completely gone 
in 3 to 4 weeks This and otheT such failures 
have been regarded as evidence that the graft 
could not thrive in the alien chemical environ¬ 
ment of its new host In the effort to meet this 
difficulty wc have grown the fragments of endo¬ 
crine glands to be grafted In tissue culture on 
a medium containing the serum and plasma of 
thefutureboit A period of i to 4 weeks of such 
preparatory tissue culture has been employed 
It is probably necessary for the success of a 
graft that the animal receiving It be deficient 
w that particular type of tissue This is the so 
called Halstcd law of deficiency Whether 
or not this is unlvenally true we cannot say 
but it l* true that in all of our experimental 
animals there has been created a deficiency 
before the grafting and all our human cases 
were presumably deficient also The quality 
of the tissue grafted is important. There it 
apparently a difference in the vitality and 


growth potential of tissue obtained from young 
animals as compared with old A parallel fac 
tor concerns the age and general health of tl* 
host animal Likely the chances of success 
are greater when the recipient is voung and 
healthy except for the ipedfic glandular defi- 
deneyfor which the grafting is performed. Nu¬ 
merous other dements entirely unknown to us 
enter into the success or failure of cross grafting 
As a result of the application of the prin¬ 
ciples just outlined a promising measure of 
success in cross grafting of parathyroid and 
thyroid tissue has been attained In a senes of 
dogs about 45 pa cent of definitely successful 
grafts of thyroid tissue was finally attained 
after many earlier failures No grafts were 
considered successful when less than 4 weeks 
old and some of these grafts were removed u 
late as about a half year after implantation 
and found vigorously healthy and apparently 
growing The same method has been applied 
to human patients deficient in thyroid and 
parathyroid tissue Most of these cases are 
too recent to permit conclusion*, but two 
cases, at least, now ova s year since grafting, 
seem to be successful. In estimating the value 
of any grafting method it most be borne in 
mind that even in the simplest form of tram- 
plantation of tissue, namely the moving of 
skin from one part of the same Individ ail to 
another port there U not an infallible 100 per 
cent of takes With the additional compfica 
hoc and difficulty of cross grafting it fa scarcety 
rationftl to expect that any method may be 
evolved that will not be marred by a certain 
number of failure*. It would obviously be a 
mi*take therefore to expect too much frt*n 
the work herein discussed but it fa equal!) ob¬ 
vious that same of the interesting problems 
concerned in cross grafting are repaying in¬ 
vestigation. The great clinical and biological 
interest of the subject surely justifies farther 
study iIabvit B. Sraa 


























MASTER SURGEONS OF AMERICA 


ROBERT G LECONTE 

R OBERT G LeCONTE was one of the best known and most highly respected 
American surgeons m character and ability sustaining the reputation of 
Philadelphia surgery Dr LeConte was bora In Long Brandi, New Jersey, 
in 1S65 be died in Philadelphia August 3 1934 The LeConte family were French 
Huguenots. His father Dr John L LeConte was a well known entomologist and 
a distinguished member of the Academy of Natural Sciences of Philadelphia, As 
a child, LeConte was sent to school m Switzerland where he acquired an excellent 
facility in the French language which proved of great use to him in his subsequent 
career m fact, on his return to •Ymenca, he spoke French much belter than he did 
English He received bis degree in Arts and in Methane from the University of 
Pennsylvania graduating in the medical dass of 1888 During his undergraduate 
days he was an office student of the late Dr W \V Keen He served bis intern 
ship at the Pennsylvania Hospital and throughout his career, was continuously 
on the staff of that institution bang made attending surgeon on the death of 
John Aahhurst a position which he held up to the time of his death. For many 
years he was also surgeon of the Children s Hospital Later he served as trustee 
of the University of Pennsylvania, of the \VUtnr Institute, of the Drexel Institute, 
and was on the Board of Managers of the Zoological Society 

In the surgical world, LeConte was generally identified with the Pennsylvania 
Hospital because it was here that his most distinguished surgical work was done. 
He succeeded Dudley Allen as secretary of the American Surgical Association, 
he held the position for 8 years and was made president m 1915 He was one of the 
original group of the Sodcty of Clinical Surgery In neither of these organize 
lions was there a more popular and beloved member than Bob LeConte 

As an operator he was both careful and skillful and his patients and all who 
worked with him were devoted to him. He was always cheerful, optimistic, and 
encouraging His two outstanding characteristics were his kindliness and chanty 
New acquaintances soon became adminng and devoted friends. 

His social charm put him much in demand and for many years he was the 
most popular bachelor in Philadelphia. He was a member of all the Site social 
organizations in and about Philadelphia and was a connoisseur of both food and 
dnnL He also took an interest In all sports, but was never himself athletic. He 
685 
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enterprise i* doomed to failure advancement in 
literature, art, ethics, and science are usually 
neglected by person! d< oid of taste, Iroagmaboc 
and vision, thus through the age* has knowledge 
been retarded by scholtatic pedant, and heretic 
Dr Bohrer was charged during the fint comae 
of lecture! with being an intriguer who wa* mat 
ing discord in the faculty and with ba\ing a 
covetous eye on the chair occupied by Drake m 
the faculty Visualize, If you mav the dramatic 
acene at tne cloae of the firit college ) ear Drake 
sitting as president listening to the reading of 
damn mg politically conceived charges against 
him, containing recommendations for his expol 
sun from the faculty and on putting the question 
to bear i unanimous concurrence in the cabal to 
deprive him of all further vera in. or connection 
with, the destiny of the child of ha fondest dreams 
This repugnant act divided the thriving frontier 
community Into two hostile camps, same of the 
generous endowments were withdrawn, the sub¬ 
ject was vehemently discussed in counting house, 
social gathering and home. Drake, however 
possessed that rare disposition which eiubles men 
to be sere ne in advmity and cheerful in soEtode. 

Thus began what has been aptly fanned by an 
historian as the "Thirty year war " a war which was 
destined to continue throughout many a weary 
year to the detriment of college and community 
This bad state of affairs in the faculty was com¬ 
municated to the State Legislature, with much 
animosity by friends of Drake ReccgnMng the 
chief defect as being within the faculty board of 
trustees, the asBemtiy appointed a new hoard cccv- 
liitlng of a non-faculty personnel, but the dis¬ 


sensions. bickerings, and pettifogging had cast aa 
evil shadow athwart the temple of learning sfach 
redounded to the advantage of Transylvania, the 
only other medical college west of the AReghan**- 

Conditions improved under the ifgis of the rew 
board, but were far from being satisfactory A 
questionnaire wot by the trustees to the pobbe 
with i iiewcf determining reasons for failure to 
advance brought the fofiowing significant re¬ 
sponse ‘'Dissension of individuals composing the 
faculty at different times and the want of scien¬ 
tific reputation in the teachers 

How different are the sum of the sens of 
Lycurjms they wiD jfgife furiously as long as they 
are paid, but when the court hands down a deci¬ 
sion lawyers loci arms, repair to a Equld joy dis¬ 
pensing emporium and proceed pleasantly 
a few libations upon the altar and fanes erf 
ship Verily it may be said of doctors wtat 
Macnuley said of the Stuarts They fa*™ 
nothing they forget nothing ” Thus the 0n» 
Medical College continued to muddle tfatwgn 
until the year 1835 at which time a complete re¬ 
organization was effected. Drake was crTered a 
chair fa the new faculty but be did not accept 

The college can tin tied to function with 
degrees of succesa, perhapa almost keeping 
with mediocrity attracting students from witiety 
separated places. 

Some outstanding men and others, by contrast, 
mere mental weaklings, filled or occupied the ca¬ 
nons chain and stuamta possessing 
meets of education filled the benches. Results 
the a years course of lectures were fa 
stances astounding men graduated with tugn 
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ideals, fond hopes, and considerable lear ni ng, who 
were destined to carry the name of the Ohio 
Medical College to remote parts of the globe, 
doctors who later In life became highly prondent 
as teachers, practitioners, investigators, authors 
m medicine, art, and literature. 

After his expulsion by the faculty trustees in 
1820, Drake taught successively at Transylvania, 
Louisville, and Jefferson Colleges. 

While the "Thirty year war 1 raged with un 
abated fury Drake was engaged in another war 
whose objective was to destroy ignorance and 
open the door of knowledge. In this conquest he 
traveled extensively on horseback and on foot, 
by boat and by canoe, covering practically all of 
the territory lying between the Alleghany and 
Blue Ridge mountains and the snow-capped peaks 
of the Rockies, from the Great Lakes to New 
Orleans. In his travels, Drake frequently slept 
with the Indians, his rest was disturbed by weird 
noise of forest and lagoon, his way lay through un 
charted woods beset by cnes of wild beasts and 
the war whoops of hostile Indians. Add to such 
conveniences of travel the rigors of winter, the heat 
of summer, and you will have but an incomplete 
picture of the hardships which this intrepid 
student encountered 

In these laborious journeys he collected mate 
nal for his monumental work, 'Diseases of the 
Interior Valley of America,” a mere mention of 
the various topics of which would require all of 
the apace allotted to this thumb sketch of the 
Ohio Medical College. In recognition of this 
great work the University of Edinburgh con 
ferred on him the honorary degree of philosophy 

Drake promulgated a plan to connect Cincm 
nati by canal with the Great Lakes and by rail 
with the South He lived to see the former accom¬ 
plished and the Southern railway was built by 
the at\ a few years after his death. The com 
meraal and social value of these improvements to 
the life and progress of Cincinnati are indisputable 
and incalculable. 

He wrote knowingly extensively on many 
topics disease geology climate, astronomy farm 
mg forestation ram fall, and numerous other 
themes He was a walking compendium of useful 
information exemplary in his habits always the 
student, a man whose life and works are worthy 
of emulation by those who aspire to success in the 
realm of art, literature medicine, or life itself 

In 1840 the Ohio Medical College was m a state 
of mental apathy and physical decay Drake now 
recognised as one of the foremost men of the time, 
was believed to be the only hope for the futurt of 
the institution and an appeal was made to him by 


profession and public, to join the faculty He 
accepted and began a course of lectures m 
November 1849 He was received by the stu 
dents with that acclaim which stimulates the 
mental faculties of a lecturer to put forth bis best 
efforts to transmit ways and means for obtaining 
knowledge by his classes. The splendor of sim¬ 
plicity and elegance of diction which marked his 
opening address to the students are characteristic 
of the man he was, m this he told without rancor 
or animosity of his continual solicitation for the 
welfare of the college and his undying devotion to 
the child of his creation He continued to lecture 
at the college until pneumonia ended his earthly 
career on November 6, 1852 

Two years before his death be refused to accept 
the presidency of the American Medical Associa 
tion, saying he was not worthy of such honor 

Practically illiterate at the age of 15 Drake 
faced the world with a firm resolution to acquire 
an education. How well he achieved his objective 
is attested not alone by his scientific attainments 
but likewise by his ability to read the classics in 
the original and deliver lectures In Latin. He was 
a living example of what Buff on had in min d when 
he said "Genius is unflagging patience ” 

He bad a keen perception for his surroundings, 
poasessed in unusual degree the powers of deduc 
bon and retention, and was interested m all 
things pertaining to mankind. He was bora at 
Plainfield, New Jersey, of untutored parents 
October 20 1785 His voice is sdent but the 
memory lingers and shall linger to challenge com 
parison with any American doctor so long as the 
written word shall record the passing of time. 

In the year 1806, just 77 years after Drake 
founded the Ohio Medical College the institution 
became by legislative enactment, the College of 
Medicine of the University of Cincinnati, a munlc 
1 pally built, owned, and operated university, con 
»sting of nine major colleges with a competent 
corps of teachers. The Kettering laboratory, 
Holmes Hospital and The Cincinnati General 
Hospital afforded students ample opportunity for 
experimentation and clinical observation 

The University has an Imposing group of build 
ingi located in a beautiful campus surrounded by 
virgin forest, 12 000 to 13,000 students attend 
annually 

What lively sensations of delight would surge 
through the imaginative brain of him who con 
caved the plan, if his eyes could behold the 
present picture, a picture which in his vision he 
saw and with his pen described, now brought to 
full fruition by a worthy successor, Dr Christian 
R. Holmes. 
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i ce Patfaoiofial conference—Geoman Room, Statkr 
00 Comnmmty haalti meatmf—Boaton Arena. 
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u-*o State and prorvfnaal a xecuti ra cwnmlttre*— 
Gaor(ian Room, Statkr 

1 jo Anneal rneettn*—Copier-Flan Ballroom. 

1 00 Clink* fc* faoapftal* 

1 c*o. SeeGm 00 ophthahootocy—John Hancock H*D 
a jo Hoapftal conference—Bath Inti Hnapital 


j ja Sympoamn Dtacue* of the (Eaopbagus—Cepfcy- 
Pkn Ballroom 

J oo Pithoiopcsl confertoc*—Gaocgtaa Room, Statkr, 
ij Scmtiflc win —Coplay Plaaa Ballroom. 
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9 00 Qimca ra boapitak 

to 00 Sarpcal film rdutatroc—Gaoeikfl Room, Statkr 
nan llaeJicj of new FeUcnra, dam of 1944—Copkr 
Plan Ballroom 
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t 00. Conference on Jnd«»tnal avdicice and tramaane 
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F OR the twenty fourth annual Clmtcal Coo- 
gresa of the American College of Suigeom 
to be held in Boitcm, October 15-19, the 
wnreoci* of that great medical center have organ- 
itta mxfer the leadenhip of a atrong and repre¬ 
sentative committee and cave prepared a program 
of cffnfca and d emot a tra tiona that will provide a 
complete ihowing 0# thdr clinical actlvibe* in all 
departmenti oi aurgery The Committeehaibeen 
aaaured of the heartr co-operatioo of the dmlclana 
at the medical achoola and more than thirty 
hospitals that will participate in the pcoffcim 
The dinkiu program as prepared bv tV Com¬ 
mittee Is presented In the fcdkrwing pages 
It will be noted that operative dimes and 
demonstrations in the hospitals are scheduled for 
the afternoon of Monday October 15, beginning 
at 1 o clock, and for the mornings and afternoons 
of each of the following foar day* The schedules 
here published are to be further revised and 
amplified during the weeks preceding the Cco- 
rresa The real program wHl be published daDy 
during the Congress—a complete and accurate^ 
detailed program—to be posted hi the lord « 
bulletin* at Headquarters earfi afternoon for the 
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succeeding day The same material will be issued 
In printed form the following morning 

Special feature* of the did-cal program mdude 
(1) Cancer clinics demonstrating the treatment of 
cancer by surgery, radium and the X ray, (2) free 
tore clinics at which modem methods in the 
treatment of fractures will be demonstrated 
(0 dimes In traumatic surgery for the presenta 
tion of methods used In the rehabilitation of 
mjured patients by surgery and physiotherapy 

EVENING MEETINGS 

Programs for the five evening sessions, as pre 
pared by the Central Executive Committee, are 
presented In the following pages. At the pres 
dential meeting on Monday evening in Symphony 
Hall, the president-elect, Dr Robert B Green 
oegh, of Boston will deliver his inaugural ad 
dress. A feature of this session wdl be the John B 
Murphy oration m surgery by Dr Donald C 
Balfour, of Rochester Minn. 

A number of distinguished surgeons from 
abroad who will be m attendance at the Clinical 
Congress will be introduced at this session 
Among the visiting surgeons will be the following 
Dr Bethel Solomons Dublin Ireland Sir Harold 
Gillies, Mr A. Lawrence Abel and Mr F J 
Browne London, England Mr Harry Platt 
Manchester England Dr Alexander MacLen 
nan, Glasgow, Scotland, Dr Rafael Silva, Mexico 
City, Mexico Prof Josef Halban, Vienna, Aus¬ 
tria Dr Hans Widenhom Freiburg Germany 
On Tuesday, Wednesday and Thursday eve 
rungs the scientific sessions will be held in the ball¬ 
room of the Copley Plata Hotel at which eminent 
surgeons of the United States and Canada 
together with visiting surgeons from foreign 
countries will present and discuss papers on but 
gical subjects of timely importance. 

The annual Convocation of the College will be 
held in Symphony Hall on Friday evening on 
which occasion the 1934 class of candidates will 
be received into Fellowship m the College. The 
president, Dr Robert B Greenough of Boston 
will speak, on Special Cancer Clinks,’ and the 
Fellowship address will be delivered b> Dr 
Lotus D Coffman president of the University of 
Minnesota 

SYMPOSIUM CANCER IS CURABLE 
Further reports by clinicians from various parts 
of the United States and Canada, presenting 
additional statistics on the cure of cancer in addi¬ 
tion to reports presented at the 1932 and 1933 
sessions of the Clinical Congress, will be included 
in a symposium on cancer to be presented under 


the auspices of the Committee on the Treatment 
of M alignan t Diseases in the ballroom of the 
Copley Plaxa Hotel on Wednesday afternoon 

Chaxles A. Duns, MJ), Oakland, Calif., presiding. 
General Subject of Curability of Cancer Franklin H. 

Maxttm M D Director-General 
General Cases of Five Year Cure*. Robot S. Catticart, 
ilJ)., Charleston, S. C. Rot D McCluxe, M.D and 
Arthur McGraw &LD.,DetroltjMajrr K-Rxid M.D 
and William MrxxAi, M.D., Qndimatl Hasiy C. 
SAiTxrmrr M.D Detroit, Thomas A. Suallow M.D . 
Philadelphia Feakos Came Wood M D., ana 
Bcsjami* Rid Shore, M D, New York A. C. Scott 
Temple, Taas 

Can ce r of the Stomach and Intestine* William T 
Coughlin XT ~n St. Louis. 

Cancer of the Pelvic Organ* and Breast. Frederick C. 
Hold nr M.D New York, C. Jrrr Miller, M D 
New Orleans. 

Cancer of the Breast Hubut A. Rorno, MU, Raleigh 
N C. Hugh H Trout 1LD Roanoke, Va. 

Cancer of the Pelvic Organs Feed rater J TAtrtsin 
1LD St Lords 

Cancer of the Gmito-Urinary Organ* Etm Beer, 
MJ), New York. 

Cancer of the Rectum A Lawrence Abel, FJLCS., 
London, FjigUnd. 

Cancer of the Mouth and Larynx Gordon B Nrw M D, 
Rocheste r , Minn. 

Lymphatic Tumor* Lloyd F Crayh M.D New \ ork. 

Following these reports a group of papers dc 
scriptive of accepted methods for the treatment 
of cancer will be presented as follows 

Cancer of the Stomach Treated by Surgery J Shelton 
Horsley. M.D., Richmond Va. 

Canc er of the Cervix Treated by Surgery and Irradiation 
George Geat Waed M.D New York. 

Can cer of the Breast Treated by Surgery and Irradiation. 

Stuart W Harrmotow 1LD, Rocheiter, Mhm. 
Can c er of the lip Treated by Surgery and Irradiation. 

Elub Fijchkl, M D St Louis. 

Can ce r of the Bladder Treated by Surgery and Irradiation. 
William E. Lowe*, MD, Cleveland. 


TRACT U RE CONTERENCE 


A coofercnce on fractures, under the auspices of 
the College Committee on tee Treatment of Frac 
tures, will be held m the ballroom of the Copley 
Plaza Hotel on Tuesday afternoon. 

Among the pa pen to be presented are 


One Thousand Consecutive Fracture* of Both Bone* of 
the Leg. William Skjtoe*, MJ)., In coflabo ration with 
J Sims Norman MJ)_ Pueblo Colo. 

Opera tire Treatment of Fracture* of Long Bone*. Ham 
W nmnroxjf, M.D Freiburg Germany 
Treatment of Fracture of the Carpal Scaphoid. D W 
Gordon Murray MJ)., Toronto. 

Fractures of the Jaw Robert EInMD. Philadelphia. 
Acute Fracture*, Melvix S. ILrxDtaiOK MJ)., Rochester 
Cones’ Fracture Hairy Platt 1LS F.R.CLS Man 
Chester, England. 

Further Observation* of the Nicola Operation for Recur 
rent Dhlocatiac of the Shoulder T ounci Nicola, 
1 LD., New York. 



SURGFRA GYNRC 010 GY AND OBSTETRICS 


<*)* 

Abo under the suspke* of the time Commi t 
lee using tnanikfa* sf&nta, tables, and other 
scctmny eoutpmetu, hundreds of fractures will 
be practsamv demcmstmed daily u a pen -of 
the scientific mhibiUon at the Statkr Hotel 

CCWTX*X*CI 033 2N&8VTUAI UE«C«t Ato 
TIACMAXtC ft7»oav 

Dunng the past lour yean the College has con¬ 
duct td fnvestmtkra tod surveys in many pasts 
of the United States to ascertain present mniicsJ 
condSlkjDa to industry sad to inform employer* 
of sderpote methods The roull* of these survev* 
mQ be presented in the tympanum to he held u» 
the ballroom of the Copley flara Hotel cm Friday 
sftemoon under the auspices of the Board oo 
Industrial Msdicme and Traumatic Surgery 
Other pftptt* in the evmptoami deal with the 
cBmeri aspects, of injuries occurring m industry 
*ad method* of rthabibtatx® of the m^ired 
FstnOic A Winn Af D Chamaia, Board o* lnda*- 
to*l lledicu* sod Tmuoatic outcry pmstan 
Th» Program of tb* *r»mc»a Ccik*e -f Snrjttft* ra 
iDcWrisi ItehriM t*d Tnswshc Suracr? FAswcn* 
H Ifsrtrs; if D Ck*e«*o Dir*<-to»-Cpt>cT»] 

A four Ye»r» Survey of AladtOM sad S*n»ry n Iad«*- 
ur U K Ntwvrwx. U D Ciactr» 

Tb* Vthj* of an tlmutri Usdoi Semce m an ImkaUrud 
FSUUwWoeH nmncsL Fntflcstf* Prewcknt, New 
port tie** shtpbmidmt and Dry tK*A ComputT New 
port Nr**, >» 

Papdfarna «*d Ctmnjrm. of tbs Blsddcr Amos* Dyy 
tortus gsosos U Cmiaun *51> \T*dxml 
thmierf E l da Pout <W Nanaar* A Company Wd- 
mmjton. D*J 

Uadi I jo»* Fvpur J Ontoy II D Bowen 
IT rod 1 o(o n<* and T bn Treatment t\ vutts E D*W»r 
M D 

Rrtovainacbo* Shict) Sis Ilati n> CpUJ-iss, CDE 
F KCS London 

IttftcUxaof tbuHartl tuj B JLV* *i. 31 D Ch*c*fo 
cnvur’fin rra u/nj jistnuo 
Folio* mg Us wublubed custom and m recogm- 
of its cblijritwjo to the puhhc to provide 
authonUtiw mfonnatwa oft modern sur g er y 
better bospiula, and the prrrentioa of dcaease, a 
cocnrounitv health meeting will be hdd on 
Wedpesdat evening, October i? under the aus¬ 
pices of the American College of Stngeocts in cmv 
rrtctum with the Clnucal Congress For tha jwr 
pose the Boston Aten* which saxanmodstes 
approximately io/wj people has been engaged 
A program appropriate for the occasion bs» tern 
prepared consisting of brief Intereatm* talks on 
sdenpfic medicine health and hoapatsl* These 
tfdha wiD be supplemented by an interesting new 
(wund motion picture on modem hospital care 
RoattT B OatOctKST*, »l t) Beaton hrelni, *t»rri- 
c*a CbBeje ef Srnjwn*, prewda* 


Addre* of TVdemSC A*x*PS W Mix* M D ScVo* 
The American College of Swrawtn—It* Aim* »nd Object* 
FjuxicukR Uasttw ALd CAfc*so 
A Cwtnrr of Proyrtac co Afwbcb*. Am* B Ksnurit, 
Al X), Qwgti 

Tb* JtM* of EipenauBtsl lledldne in Honan Sshnjr 
Ojcomc T\ CilLt, >1 D QmiaBd. 

Alstunal Car* ia ed AUirxtM T 

AIacEackxxx, >1T) ChKStv 
Cssm—It* Pirrcntwn and Control. CtAaswre Coot 
UmLSch N%w\cuh 

Cwace*— lt» Conhibry Ckaslks A. Dcm, AID 
0«Uawi,C*U 

TB* Care of the Iajered y*n>i*jc A Bmltt JJ D 
Wtnlttana, IB 

The Acb* tn Yovn B*ck Panrr H tsscaan, M D 
Cb**r> 

Doctor*, HoapOah, and P*t*eot* Krtvctr Jtnir Fk>o- 
ao*, T«u 

tlfXkoc Pactar*—" Good Hoayata] Cart m 

OrSTHALMDLOQY A1CD OTOlAllTHCOlOdT 
The COTtmiutt In charge of the section on ra 
gay of the eye, ear tv»e ( and throat has arranged 
a procram of ophthaWoioglcal and otciarrnjo- 
log»cal cinucs and demonstratkait at the hoipftah 
and meriical schcwJs TW» appear! in the fofkor 
mg pages, and m addition rnograms for m*4oc* 
on Tuetday Wednesday Thurwiay and Friday 
afternoons in John Haacodt HaD, located on Si. 
James Araaoe midway betnetai the Sutler and 
Coplrj Plaza IJotch At these sarion* dh- 
tmguisfccd tpeoalists will present pnpen on »b- 
yedt of timely interest 

A lympoauun cc Wseases of the CEaophsgm'* 
wiij be prencnCed oo Thursday afternoon st 3 jo 

10 the ballroaoi of the Copley Plasm Hotel folW- 
isg the an nu a l meeting The program follows 

An I ny 5toiy on Lmtoo* <d ti* tlwphi^ai (*t*thoe»l 
ftadjr mlb bolcm staka) A S Atscitttljur 
l*f»d**» of tic CE*m**jto* in Acute aad Cbcoo*: Dw**»* 
Phrow* of tin T'riinii Po*tjon of tb* tEwnhf” 
(DurfmpMmy Etxiogr and Trwtmmt Hvsar* P 
Vlo*«x* 

Tb* SotjjaU Appmdt to tb* C£*opb*f«* EoW**b D 
Cartami 

AHStJAt KMrrtWO 

The annual meeting of tha College wiH ermreoe 
fn the ballxoctn of the CopVey-Pbua Hotel at ipo 
odock ThmsdaT aftenwen Reports on. the 
actmtie* of the Coflega wffl be presented tr> the 
offtcers and chairmen at the standing ctanmUlrtA, 
folloyred by the deetkn of officer* 

metitko or niff raxotvs 
Candidates for Fellowship in the American 
Cdlegt of Samoa*, claw of xpj4* will assemUe to 
the grand ballroom of the Ccpder PUa Hoid & 

11 am c«i Friday fox the r«xszarr Inatrucritc* 
prerknM to recefvmg thdr Fellowship*. 
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PATHOLOGICAL CONFERENCES 
The Committee has arranged for a series of 
pathological conferences to be held m the Georgian 
Room at the Statler Hotel on Tuesday, Wednes¬ 
day, Thursday and Friday afternoons from 5 to 6 
o dock, when selected gross specimens from opera 
tions performed that day at various hospitals will 
be demonstrated, accompanied by bnef discus¬ 
sions of the lemons involved In certam cases 
immediate frozen sections will be demonstrated 
to correlate the gross and microscopic pathology 
Prepared fresh pathological sped mens will be on 
display dally in refrigerated cases In an adjoining 
room The demonstrations will be conducted by 
a group of pathologists from Boston hospitals 
under the direction of Dr Shields Warren, as 
follows 

Tueidsy—S. Duet WoUACn uul G Kuknith Mallory 
\\ edneiUy—T iacy B Mallory and Timothy Leaky 
T tnjrniay— CHARLES F Brarch and H. E MacJIahon 
F nday—SmHiY Farbir and J Stewart Roowey 

SURGICAL FILM EXHIBITIONS 
Throughout the week surgical motion picture 
films, both sound and silent, will be exhibited 
dally in the Georgian Room of the Statler Hotel 
This showing of films demonstrating clinical fea 
tures of interest has met with popular acceptance 
m previous years Many new films are to be 
shown Detailed programs will appear in the 
Daily Bulletin. 

A motion picture depicting approved methods 
of transportation of fracture cases is to be shown 
daily m the dome roam at the Massachusetts 
General Hospital 

STATE AND PROVINCIAL COMMITTEES 
A meeting of the State and Provincial Execu 
live Committees with officers of the College has 
been called for 11 30 0 dock Thursday morning 
in the Georgian Room of the Statler Hotel This 
meeting is called for the purpose of obtaining m 
formation on which may be based the itinerary of 
the College for Its sectional meetings and the 
desirable grouping of the states and provinces. 

ETHER DAY CELEBRATION 

Ether Day will be celebrated at the Massa 
chusetts General Hospital on Tuesday with spe 
cial exercises at 4 p m. in the auditorium of the 
Moselty building of the hospital where ether was 
first administered for the production of surgical 
anaesthesia on October 16 1E46 The motion 
picture entitled The First Public Demonstra 
Uon of Surgical Anaesthesia ' will be shown daily 
m the dome room 


ANNUAL HOSPITAL CONFERENCE 

A highly practical and instructive four-day 
program has been prepared for the seventeenth 
annual hospital standardization conference during 
the Clinical Congress in Boston The program 
appears in the following pages. Administrative 
economic and educational topics will be presented 
by leaders in the hospital field including surgeons 
trustees, administrator! nurses and research 
workers. These addresses will be supplemented 
by round table conferences and demonstrations 
m four of Boston s leading hospitals on Tuesday, 
Wednesday and Thursday afternoons. 

At the opening session on Monday morning 
distinguished leaders m medical and hospital 
work will address the conference, the topics to be 
discussed tending to focus attention on present 
day problems related to hospital standardization 
and administration. Other sessions will be de 
voted to a discussion of major problems of concern 
to all hospitals—sterilization of surgical dress mgs, 
instruments and supplies, and standards for ma 
temal care. Both subjects are now attracting 
widespread interest, and it 13 planned to present 
at these sessions the latest authentic facts per 
taming thereto expecting that such discussions 
will lead to a definite understanding as to the best 
standards to be adopted At a special session on 
Tuesday evening in the Georgian Room of the 
Statler Hotel, a comprehensive analysis of the 
duties and responsibilities of the hospital trustees 
will be presented. 

During recent years there has been a notable 
increased interest m hospital matters aroused 
through economic conditions The problem of 
giving the patient the best scientific service pos¬ 
sible at the lowest cost has seriously engaged the 
Interest of all groups. Attention will be focused 
on this problem during the four-day conference. 
Physicians trustees, administrators, nurses and 
others will have an opportunity at this meeting 
to discuss the many problems of mutual concern. 

SCIENTIFIC EXHIBITION 

The Committee on Scientific Exhibits has drawn 
upon the abundant medical resources of Massa 
chusetts to provide a remarkably’ attractive and 
Instructive exhibit for the benefit of the Fellows. 
At headquarters and in the medical Institutions 
of Boston there will be presented unusual exhibits 
on various phases of historical and current events 
m the practice of surgery and its spedalties, 
dentistry anatomy pathology public health and 
anesthesia. An exceptional feature will be an 
exhibition of works of art by Massachusetts 
physicians. 
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HEADQUAXTO* 

The Statkr and Copley Phxa Hotels will be 
utilized ii headquarters for (be Congress. At the 
former tbe grand. ballroom and adjoining assem¬ 
bly room together vrith other Urge rooms oo the 
mezzanine floor hax-e been reserved for the ex 
dualvt use of the Coogrtf* for registration end 
clinic ticket bureaus, buUetln bcurds technical 
exhfbftfon. and executive offices A scientific 
exhibit, winch will be arranged by tbe local com¬ 
mittee, la to be Installed in tbe balcony of the 
ballroom At tie Copley-Plaza Hold the grand 
ballroom 11111 be utinted far evening scientific 
meetings, hospital conferences, and other large 
gatherings dally 

TtcrancAL LXHratncc* 

The technical exhibition affl be located m tbe 
ballroom and adjoining assembly room at the 
Statler Hotel. The registration and dink ticket 
dak, together with the information burton will 
be located in these rooms m which wiQ also be 
found the bulletin boards on which (he daily 
clinical programs will be posted each afternoon. 
Tbe leading m a n u f acturers of surgical Instru¬ 
ments, clearosurgicnl and \ rax apparatus, oper 
a ting room bghts tables sterilizers, hospital 
apparatus and supplies of all kinds, Upturns, 
dressings pharmaceuticals, and pubbshera ol 
books will be represented in this evhitnuon. 

man tsaix to bottom via 
pnm \o*a cemxu ubks 
For the conxemrore of those living m tbe 
central sod western states, who will attend the 
Boston meeting arrangements have been made 
with tbe New \ ork Central lanes to provide a 
special tram leaxing Chicago at io a ro. on Sun 
da\ October rath, arming hi Boston at 9 a ra 
on Monday The special train will be equipped 
with afl-steel cars ol latest design, including club 
compartment, observation, sleeping and dining 
cars No extra fare will be charged The train wul 
amxe at Cleveland at 5 55 pm makingconnec 
lions there with regular trams over the Big Four 
from Indians pubs and Cincinnati Fellows are 
urged to make then reservations for the specisl 
train at the ear best possible date, making applies 
tioo at the office of the assistant general passenger 
agent of the hew \ork Central lines, LaSal l e 
Street Station Chicago. 

1XDDCED *AXLWAT WtS 
The ra&ways of the United States and Canada 
have authorized reduced fares on account of the 
Boston serdem of the Clmtcnl Congress so that the 


total fare for the round trip wOl be one and one- 
third the ordinary' first-das* one wax fare. To 
taka advantage of the reduced rates it a necessary 
to pax the full octe way fare to Boston, proamng 
from the ticket agent when purchasing ticket, a 
convention certificate, which certificate is to be 
presenled at heukruarten for the signature of tbe 
general manager of the Clinical Congress and the 
\-fsf of a special agent of the rail ways Upcn pres¬ 
entation of the vu&l certificate to the ticket 
agent in Boston not later than October 13 a 
ticket for the return Journey by the same route u 
traxekd to Boston may be purchased at one-third 
the one-way fare. 

In the eastern central, and southern states and 
eastern provinces of Canada tickets may bs par 
chased between October 11 and t 6 Id other sec 
thus of the United States and Canada at earlier 
dates The return journey must be completed 
within thirty days from date of sale of tlctet to 
Boston 

The reduction m fares does not apply to IN li¬ 
man fares nor to extra fares charged for pmage 
on certain trains. Local railroad ticket agents will 
supply detailed Information with regard to data 
of sale, routes, etc Stop-axm may be had within 
certain limns 

Full fare must be paid from starting point to 
Eostoo and it is essential that a "convention 
certificate" be obtained from the agent when the 
ticket Is purchased. These certificates are to be 
signed by the genera! manager of the Clinical 
Congress and xnsid by a special railroad agent 
at Clinical Congress headquarters on oc before 
October 19. No reduction fn railroad fares can be 
secured except In conrpHnact with the regulations 
outlined and within the data ipedfied. It h Im¬ 
portant to note that tbe return trip most be made 
by the same route aa used In going to Boston, that 
the certificate must be visfd at headquarters 
during the meeting, and return ticket purchased 
not later than October 13. 

In the western and southwestern states, todud- 
Ing the Paahc roast states and the western pruv 
incc* of Canada, the railroads have authorized the 
ask of round trip tickets to Chicago at ray l°* 
rata on account of A Century cf Progress Expo 
titton, so that persons from the west tart-elmt 
through Chicago to Boston will find It to their 
adx-antage to buy round trip tickets to Chicrtp 
tbe lorr rata In eflect on account cf the £spo- 

iltkm. Under this pkn It wfilbe necessary top® 

chase tickets to Boston from Chicago taring *<*' 
vantage of the "convention certificate" plan out¬ 
lined above. Ticket agents should be consult^ 
with regard to special rates. 
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ADVANCE REGISTRATION 

The hospitals and medical schools of Boston 
afford accommodations for a large number of 
visiting surgeons, but to insure against overcrowd 
mg attendance at the Congress will be limited to 
a number that can be comfortably accommodated 
at the clinics—the limit of attendance bang based 
upon the result of a survey of the amphitheaters 
operating rooms, and la bora tones of the hospitals 
and medical schools to determine their capacity 
for visitors. It is expected, therefore that those 
surgeons who wish to attend the Clinical Congress 
in Boston will register in advance by applying to 
the offices of the College at 40 East Erie Street, 
Chicago 

Admittance to all clinics and demonstrations 
will be controlled by means of special clinic tick 
ets which plan provides an efficient means for the 
distribution of the visiting surgeons among the 
several clinics and insures against overcrowding 
is the number of tickets Issued for any clinic will 
be limited to the capacity of the room in which 
that clime will be given. 

A registration fee of $5.00 is remured of each 
surgeon attending the annual Clinical Congress 
such fees providing the funds with which to meet 
the expenses of the meeting To each surgeon 
registering In advance a formal receipt for the 
registration fee is issued, which recapt is to be 
exchanged for a general admission card upon his 
registration at headquarters. This card, which 
is non transferable^ must be presented in order 
to secure clinic tickets and admission to the 
evening meeting*. 


BOSTON HOTELS AND RATES 

Boston holds will provide ample facilities and 
there should be no difficulty in securing first-class 
accommodations. It is advisable, however for 
those who expect to attend the Clinical Congress 
to reserve thar accommodations as far In advance 
as possible. In addition to the headquarters 
hotels, the Staller and Copley Plaxa, there are a 
number of first-class hotels within waiting dis¬ 
tance of headquarters. The following hst of hotels 
with their rates has been prepared by the local 
committee 


Bellevue. *r Beacon Street 
Bradford, *75 Truman t Street 
Braemara, 4^4 Common wealth Avenue 
Brunswick, 5*0 fkrvliton Street 
Ba cfrmfrit ter 645 Beacon Street 
Canterbury 14 Charie^ate W eat 
Charieagate, 535 Beacon Street 
Copley-riaxa, y8 St. Jnmej Avenue 
Ferrate, jjalkacon Street 
Greytyn, *0 Qiarieaaate W«t 
Hem en way 91 Westland Avenoe 
Kemnore, 4po Commonwealth Avenoe 
Lenar Exeter Street 
Lincolnshire, *0 Charles Street 
Manner, North Station 
Parker House. 60 School Street 
Puritan, 390 Commonwealth Avenue 
Rits-Caritnc, 13 AriJn|ton Street 
Sheraton, 91 Bay State Road 
S omer set, 4 00 Commonwealth Avenoe 
Staffer Park Square 
Touralne, 61 Boyiston Street 
Vendome, 160 Commonwealth Avenue 
Victoria, J71 Dartmouth Street 
Westminster 114 SL James Avenue 
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SCIENTIFIC 

\T 11 LADQUAitTERh STATLLR HOTEL 
tumu' lkm«*nu«* method* of tratta* fnctnm, 
w*kr th* uwcr» ot the New Ccjrimil Frtrtrrre 
Comrmtte* of 1 m Awnw CnC rtr of Soijcom 
Ih^mc Su*crrr An crtni*t of merici*, photaecmphi, nd 
di»*rum, lflortnUny tie drtfetrot method* nnptorwl 
H pfe*k »nfiery xod the remit* 
riAP^ATK Scnom DSnnm*, pbotc*r%pfci. **i chert* 
(Jimsonotc Sotani A* rthiUt of *ptmU end oiiee 
Itrttn* ci orthopedic tafHher nth cinrt* 

ILDd pbot£>(rT*I>» 

l|A«ACKCvrm DuuiwiiT or Ptrour Unit* A* 
erSulxt tUnttritlfn tb« *cimlir» oi tin* department 
Ca^ci* An rththit from tbe I’*h»er McmonjJ Jlcantil, 
CoUr* V llenomJ Koepcul, wd tie 

PemdviBe St*U Cuttt ifc^wui LmW* 1W0, 
ch rti, »nd pfcoto«Tti>bt dhmntlt* cAncrr oi tie 
Y»rK*» ur*ut» al tie body the du*DOVi tad tbe 
remit* obtiroed by dtffemu lonmtol trenlnseril AUo, 
u tthibrt of «prt mem of ceartr from re*n> pert* oi 
tbe body 

OnrMAUKnXiOT Oart* end phxorrepbt iBtatrtta* 
mebnotic mrwcn» *nd cube cnodiireo* of tbe eye 
Uertdrty of nnnron* n»ii u«a* heredittry bhorUew 
p*d%ret of bhodart* 

PathoU'CY Tbe ^xcHnun moored «t operetmei fro™ 
tb« rtnooi botptt»S» m tbe roomra* *vB be coCccttd 
••d pb<ed on »rWt>*l>oo in trtibcutty cooW lixrw 
c*n^ re tbe iftcmaift, re * room *dx*niftj tbe Gear 


EXHIBITS 

tan Room \l j p m tbe*e *pcdnv*» » 61 be 4c*c* 
*tmted In tbe Geonptn Room by * pcoJectrKnpr IH 
mraweryiK vtti>ia»horrt,*odliietA*Ucfi»c*n*ed 

AT HOSPITALS VND MLDICAL LNSTITUTIOXS 
IIsiyaid Dam Vbooi An etUUt cf mod*H photo- 
fnphe, end dherwt ibowm* the mUm-ticm cf tt 
team* defect* md defoenutre* of tic fee* **d K*> 
by pintic «TjeT7 end dentil prottbetM, bedodutj 
ci»et of vkben wwraded in li» Wotil W tr 
Bcerok Mcdvaj. Ljix vtr EihUnt cf ibtonal boot* ca 
utrytry tnd tntuwny end torjlctl co*J*I« Hbloncd 
oeeenat fHwtTmtnn the drri*»neot <J wnjery 
uednetiiiy October 17 John V.i« Hill, 4 p w , 
prenreted trr tie ttadtnt* of Toft* Cofiete iltdactl 
SchonJ trader tie drfectie* cf ProfoK* B Sptctor 
C*Jwb»t« of neota of ert by pty*- 

ana ender katpten ai tic rfy**noi Art S*acly 
>Ijt»nAcnCTcm GcYtxei. Hoejrnx. D*dy it noo*, ee 
ethrbrt re tie Etier Dome rriitfn to tie but pchbe 
dnaceatmwo of etier «*»t>e*fa in d oda* t tboe- 
uqi cf tbe nwtjoo pvttii "Tbe Furl Pxrbfc De»»- 
ftnitloo of fiber ustWetk Abo tie roetcei pic 
tor* film, Fratuirtt « Tmntfiortitloc 
Utmumtnn CmutAW Ett ato Ea» Itmnvu 
Amtnmtil yecuoem end ertopfa****' ScttremecU 
flAtYAU) iicMTAL School, t\irren UrtHM Anetomy 
imtandcnl epeconeot p«thD*o«y pethoiorKd **<► 


10 MMITTEE ON ARRANGEMENTS 
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11 Qooart Galutfi 
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Gunirr flcviAZ 
Hoii T UvTcmy* 
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Sttmoji Jc*x» 

Ctenet Y RiiKAn 
Wrujui C Lad*) 
P»Aki H LjcHTt 
Walci* B La*ca»to 
IIamy J Lu 
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Haixty B Loon 
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CEAitaO Jlrrra 
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Dnrotrr OTLmla 
Hmut B Otoooo 
AumroK Pauc* 
PiAYk A. Pumrrtw 
Loon E Phawo 
\t uxjor C Qcmnt 
Lticah Rxhaim 
G tucr E Roantwi 
IkaAiTO Room 
OiAiLn L Sctraim 
Unuut if Snnmcx 
Cn.AJOOMaC SnaeonA 
XI N Stars Pnuw* 


JQ«OT StAMtrt 
A ttuit' Sm«n 
HoeaciP BiTYtmt 
Look, T Sham 
C n»’aow Sya» 
UrtooroL Tun 
I lIuneT Wajh 
LmwaJ Waixo 
Sbuld* Aiuae 
SUirt tTroaiH 
Ck<jll» F R'aMtr 
Pram D IVunu* 
EtmutoL 'i ocio, J« 


K» CtmnfTTTUJ 

Clnuenl Proipim — Rxhaid H Mat**, Chelrean , 
Hot ati o R0CH3*, Becrttiry 
Sorstlfie Etbvtnt*—Stcrewi B GtLnmct*, Cbifftao 
CnAmawo C daoeooa, Semtuy 
Ilimnl UeiceJ Sciooi Profruii—D*rw Cwt ino 
O-A iottn Madjtoi I Ouatm S<cr*UrT 
Pnbbaty—F itkiucx J Cotrcrr, fhatnatP, GOtnat 
Ko«ukk Secretin 

Freteruhnneta cf For*fynGae»tt—IT o»act BDoav,ClaSr 

ro*». WtujAAi II Saxireof Secreun _ 

Pubbe Meetfa*—AurcAjcm Btoa, OWnan, Dirat 
OTfAiA, Secietiry 

CBdkiI BnlVUtt— F»urv Om, CWnaeo- 
Opfethehnetery lad Otoi*ry**»JQcT—Otc«i* L TfATT 
J» Onrr»n LtWAK KKHAm,ieq*tArr Oti fT* - 
toiacy Tnooou L Tmrr Sccrttwy OpilbeicvY- 
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PROGRAM FOR EVENING MEETINGS 

Presidential Xledinz — Monday—October 15 815pm 
Address of Welcome Arthur W Allen M D Boston, Chairman, Committee on Arrangement* 
Introduction of Foreign Guests Franklin H Martin MJD , Chicago Director General 
Addreai of Retiring President The Background of the American Surgeon. Willi Air D Haggard MJD^ 
Nashville, Tenn. 

Inauguration of Officer* 

Inaugural Address Effiaent Surgical Service In the Whole Community Robert B Greenough M D 
Boston 

John B Murphy Oration in Surgen, Prindplea of Gastric Surgery Donald C. Baltour il D., Rochester 
Minn. 

Tuesday—October 16 815pm 

Living Graft* of Thyroid and Parathyroid Glands. Harvey B Stove, M D Baltimore, with the collabo¬ 
ration of Jailes C O wings M D, and George O Guy M.D Baltimore 

Endocrine Mechanism* In Certain Functional Gynecological Disorder*. Emil Novak, M D Baltimore 
Fracture Oration The Unsolved Fracture. Kellooo Speed M.D Chicago 

The Giant Cell Tumor of Bone a* a Clinical Entity Harry Platt MS F R.C S Manchester England 
TI edutsday—October 17 8 15 Pju. 

Hydrocephalus and Spina Bifida. Wilder Penheld M D Montreal 

Sterility with Special Reference to Surgical Possibilities. Bethel Solomons M D , F R.C PX Dublin 
Ireland 

Di vertical oils and Diverticulitis. Irvin Abell, MJ., Louisville 
Plastic Surgery Sa Harold Gillies, C 3 E F R.C S London, England. 

Thursday—October 18 815pm 
Symposium on Treatment of Infection* 

Infection* of Dean Operative Wound*. Frank L. Meleney M D New York 
Di*cu**ion la vino J Walker, M D Boston 
Infection* of the Lip and Face. Frederick A Co leer, M D Ann Arbor Mich. 

Discussion Elliott C Cutler, M D Boston 
Phagedenic Ulcer It* Recognition and Treatment. Emile Holman M.D , San Francisco 
Discussion Edward D Churchill, M D Boston 

The Repair* of Defect* Resulting from Full Thlcknes* Los* of Skin from Bum*. James B Brown 
M.D St Louis ’ 

Discussion V H. Kaxanjiah M D Boston 

Convocation — Friday—October iq 8 15 p.m 
Invocation. Rev Charles Wesley Burns D D LL.D Boston 

Presentation of Candidates for Fellowship Frankun EL Martin, M D Chicago Director General 
Conferring of Fellowship*. The President 
Conferring of Honorary Fellowship* The President 

Presidential Addres* Special Cancer Clinic*. Robert B G ax enough M D Boston 
Fellowship Address Lotus D Cottman Ph-D., LL.D President University of Minnesota 
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ANNUAL HOSPITAL STANDARDIZATION CONFERENCE 
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Hartford, Can 
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Experience with a Hoapctsl for Premia cf Undent* 
Mnm Uo*out J Kim, If D \MM*tecrt 
Dttretoc 

□jbt Boor Nuretnq Suzt Jarwt, SLN S <**t 
Hrtodeut of Nona 


TmaJay t oo-ro oof * —Gttrptn Roam, ShUtr !Utl 
Speaul Se*son for Bmp til Tnalrta 

C P Cmm, Bo*toa, peerohci 

How L ** a ELMpiul Tnntrr Vw rcy Ri^cmhlity 
Isa LI Cammw, Boetm 

Bom L n t ILMpi t*l T mttc, pndttrf* ray Dotk*. Frun 
B am. Bmlcf, Cota 

Bom I u i Trattw, Jud** tb* Y&Stasr ef Rmptal 

iMonaaii. B o i ilnm . Bottom 

How the Trateei of the lIo*f»t»l C*n Promott P*bhc 
Eekdao* Pita B ram, Q>c*yn. 

Gmenl diacaMw* Ud by Jowr* C Doua, UD 

PbUddpfuA 

Ll&ffo* PiCtMt*— Hood Hmplil Catc (wood) 


Widattlty o jo-re jy—BdErttm, C-tflty-rUm Etid 

Jowl Sm wjb with Anoaitwn of Jtccnid I^br»ri*iM af 
North Ajnenc* Jura T Nix, 1LD N't» OW**, 
pc*»di»t 

Tb* 0*e of th* N»twn*l NoacorUt*r» ft B. Loon, 

UD Nam Loti 

Bamo Tcahuoi foe a Record Ltbsmmn. JxntxN ILiwan, 
RochcUer N \ 

The Ort«ii*»tBo end LlAnAfcwcntci/ tbe MedSnl Rtomdi 
DtpArtmmi in a fo»« Ilmnui Strai M 
Patucu, 0 S B B S Ihriuth, BJmn. 

Round t»Ue emferme*—protiAre* anceroed with cWAU 
recocd* with ^aoa! i1i»coamou of cm-» of dmal 
treutd* Coodoctrel by All** Cum, LI D Tor 
rrajtoc, Com 


Tmalty t JO-13 jo—U aUtaam CaJIat-^V** Httd 
StenWatro* «t lJrmAoym, iMtnunent*. And Supplies 
G HAJtrtT Aoxxm LI D Toronto Oat prrwiiDA 
OfcAeiVMti«j» on Stanl»AUeei W D mmp with Speofte 
BefonrACA to Stenhunx Chstnba Ttropentare* tad 
Then Rristwo to Stunfucr Chart Tanbentorcs and 
L*lt«m Sajcotl R. D H xWnc , LIT) 6c John, 
N B 

A Sormuic inalyn* a f SteAtn to Stenfazmt SboMinc Bom 
P rcc a o p Method* LI*.y B* bmb*tirotrf for ti» fndtfl- 
mt* Methcdi now m Vo f*c Wnun B Dmdx*- 
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Deoomirttjnnj «nd roood J»W* th*cta»o«» in 

iU*dard«»t»o And AdmmlaOmtioo Oerfocted by 
Lome S. ttmiA, ^prrmimdmt, end be*d* of dr- 


p*rtnicct» 

Pr* oauJ Qnuc Emmtvc Oosxa, R N DrrecUr « 

Adtcaaoc of P*tfcnt Cak of Pitient n LAbo r^Dc- 
Inety Room *nd Insraedate Po*tp*rtf* , c * rt 
JItrnu W «tw, R N S*^?cnbor of Deb etr 
ad Oper»Unj Floor 
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Care of Sen born Baby Formal*. Room A. Bremer 
DeNioitd, R.N., Ftrat Amrtant, Trunin? Scboo[ 
Care o# Premature wby Doootet SOLQUOff ILK 
Supemior of Premature Vmsery 
Care of Postpartum Patient JEmtH Cabmcyttk, 
SLN, Instru ct or ol Nome*. 

Care oi Isolated or Septic Patient. FlAftKKCK Bos- 
tooc, R N bupervuor 0 / Septic Division. 
Poatparturo Clinic. FUMUOKX SWABrsow it N, Strp- 
errixu of Oin ks 

Motion picture— Around the dock with Yon and Your 
Baby” 

Tfrtrsdsy p jo-23 30 — RtUftom C*pi<y~Ptax* Raid 
Round table cooittence. Conducted by Ronm Jolly 
H ouston ,Teps, assisted by Maicout T MacEacb 
nut, M f) M Chicago. This will be a cfeartu* haute for 
aft qurations arising out of deUbertttoat oi previoa* 


•ariao* and problems In the minds of any present, in 
addition to a special program of fifty important 
hospital question* 

Thmndaj, i yy-yoc—Bdi Jsrtd Bn find 
Demonstrations and round tabic dlsomim* In boanltai 
lUodardlntion and adminfatiatkia Conducted by 
Ca ailt* F WxumuT MJ) Director and heads of 
department!. 

The Trunin* of Interna In the Social Aspect* of IG- 
im E«ax Cosdc Director of Social Service. 
Food of Hospital Patient*. MajoU Moon, Dieti 
tian-in-Chief 

Nursing Problem* In a General HoapJui JoarmuXE 
A Mtavrujc, R.N Superintendent of Nnno. 
Application of Bocae?* Pnnapiei to the Manaaescent 
of Hospital* Chahjs F Woxkhxt M D., Di¬ 
rector Deputy Health Cntnmtariooer of Boston 


OPHTHALMOLOGY AND OTOLARYNGOLOGY—SCIENTIFIC SESSIONS 


Ttxtiay—Jokx Rttutfk Hail t—OpUheh**!*^ 
Hilar S. G bah lx, Chicago. Recent therapeutic proce 
dure*. Discuaooo opened by Au.xw GajexNTnxro 
Jovas S FaianiCTWAiD Baltimore. Slit lamp ophthalmos¬ 
copy Discussion opened by J H Want. 

Jcmh M WhWlKO, New \onk. Plastic ophthalmic anr 
*eiy Ducu»oo opened by W B LiscAtTO 
Ratakl Silva Mroco City Subject to be announced 
irWaetday—/oia Rancthk R*ll a—-CWcryajo/efy 
Thoka* E. CAaitODT Denver Congenital deformities of 
the face and neck Diacmuon opened by V II 
Kaxak/iaw 

Loot* H. CtEK* Philadelphia- Peroral endo*copy m 
otoiatyugoiogical practice. 

Sairoix J Caowi, Baltimore Mfauire • symptom com 
plea. Dtfamion opened by Philip MrxTicjr 
Jess* R. Pioe, Krw ort \cnte infection* of the middle 
ear and mastoid 

O Ja*om Dixcoi Kauai City A departure in the managi 
meat of acute mastoid diseare ot the advantage* of 
conseiYativt treatment in acute mastoid disease, 
Dhcumoc opened by Lthaj* Rrcrwu*. 

Geokce Jf Coates FhBodeJphin. Dlagnoui of chrome 
infection of the tonsils in refation to indications for 
operation in case* of chronic focal Infection 
Willi iu \ Minxxs Cleveland Present statu* of infec 
two of the upper respiratory tract in It* relation to 
focal infection Dacnsskm by H Aacras un hmaat 
Epmtup Zuoa-ksv. 8*u Franaaco The cellular char 
trier of ooe hundred temporal bones clinical and tar 
gical rigniGconce lantern *Edes 

TkxrtJiy—Jti* II meed R*U a— Ofikdainpift? 
burariL C rCTCT Philidelphia The technique of octh 
optic trxminq id straiajomis. Drscussioo (^>e»td bv 
LrotANTi II Hsanr NerrkoA 


Ccabekle Koto txncumatl Tuberculin in the treatment 
cf ocular tubercnlosh. Dbaualan opened by Ma 
*ax Koto 

Wjlmaw L BtJtXD7CT Rochester, JtmtL Intraveaws 
therapy in dura set of the aveal tract (nlrniu, *oH 
•odaam thioculphate) Disaasioo by Aiu»t H- 
B*owk Cincninatt 

C \ SrtArt Mmncapoli*. Ckuuro of the cataract in- 
emeo (motion pictures) Ducoiafcm opened by F H. 
% caiiorrr 

RtUrevM, C»fl{j-PUtm ffaW—j. 30 — <Xd€rynxUo£j 

A S M\cMiuam An X ray study 00 \oaktox ol the 
cRopha^u* (stntiitkal study with lantern slide*) 

Hash* P Mos&nt Infection of the oraopbagat In acute 
and chronic daeise fib coals of the terminal portion 
of tha oaophagns (cartfiaapaam), et»ola*y and treat 
aunt 

F.d tv am D CatracHru, The surgical approach to the 

oraophagm 

Friday —Jdn R wreck R*U T—OiaUry%ioltu 

SiirrxLJ Kotetut Newport. RecentdereloptneutiIn 
the dragoosts of menmjfltla. 

WaxaP Eaoleto* Newark, N I Menmrtua— result of 
aueaaeof the petroua apex and sphezwidal basis 

Afsavia F Joirca, New lork. Pathsray* of approach to 
uw petrem*pyramid Discunioa by H\mstP C/mu- 

WnxiAii JlmtoMca OodnnaU When and bow »K^n a 
niml until m fl an u natxm be treated nonsargkally? 

Enwiao C SirrctL, San Frandato. Operative treatment 
of auumtu, erteraal approach. Dbcrmion opened hr 
CHAaura T Potrea. 

Gxektl Tocrot, Phttidelphti Caacm of the larynx. 

Horai B Orros Newark, V J Cancer of the larytwo- 
pharyne. Discus^oo opened by LtRor A. Schall. 



SURGERA, gynecology and obstetrics 


PRELIMINARY CLINICAL PROGRAM 

GENERAL SURGERY GA'NECOLOGY. OBSTETRICS ORTHOPEDICS UROLOCV 
PROCTOLOGA SURGICAL PATHOLOGA ETC 


CHILDREN’S HOSPITAL 

XImJtj 

F R 0 «n and aieoaale*—3 Dry dnuc Tracture* 
In rVnVI r m A H BititTU Fracture* of tii*b 
end Vrj M VAxitrr Frectnrr* of the ana, dhow 
and (area rra 

TlMarfey 

F ]L Ora and aeeooatee—9 Orthopedic openbotn 

W E Lull—<J jo Flaitie repair erf harehp and deft 
palata, eWuiratratjo* erf cun, motion F»ctnrc danoo- 
■tratuo 

Teem* H Lunui—10 Acute ceteooyelilie m uiincy 
and childhood 

Pat**tk J lUmn—10 30 The o»e erf rancra type* of 
ikin (jrafe* in dnldrra 0 luifery 

HrYir Ilurinx*, Ja.—11 Acut« ppendiatie ra childhood 
hlfthrTi dtrcrarolaia 

Stall—a Operatree dene, tarjery in lafanta aad children 

Staff—* Orthopedic dune A T Ixoo Early treatment 
and the pctientm of drfornutie* in poGornyrfctn 
F £ 0 *« Shoulder operation* 1 W Kirn 
Riabduatieni of the anile joint \ T Lcoo Ahdnc 

nWiuWjy 

Staff—930 Opeati\ e cinne 

tV E Laud— 1 CaotenUal hypertrophic pjlonc *tenc*i»- 
hUmauaceptioc, diafaoca and treatment 

DojULd W LUcColutv— 1 30 Treatment of unde- 
eernded teatee, end reaolti a\ a a 34 year penod 

THtmAJ H Lamujf—3 Quunx pulmonary *uppcre two 
demmUrtdom of an 

II on 1 Hnnacnr J*—3 j E mpyema m childhood, ita 


FrU*j 

Staff—9 Orthopedic dime. S it FrrcnT Qatocnnai 
dyioateaa F R Ond Shelf opereticei*. S, M 
Fri u i rJ Flcdoo deformity erf the hfp A. T Lex 
C ora plana F R 0 *n Sprenfd'* defeerraty 
R H Moini Knee Canoe deformity 
Staff—9 30 Opera trie dmic, i rt e ty »n nfaotj and 

chdien 

W E Luifr—i- DReratn e cutth cn childhood—dbjacab 
and treatment demooatraboo of cruel. Lint e r a Rule 


TaiCT Fitt^aw— j jo A n rw method of treatment erf 
hydrocephalu* endoacopac efcctmcn«nL»tJoo of tia 

choired trfrm* 

DovaLD W llacCOLLtrv—*45. Treatment of trouti- 
otaa by flndotbenny demaostratna of can 
W E Lano—-j Saraca] aJfTrfficanee erf pyuria m tnfaacy 
and childhood, drmocetratkn erf can. lantern «hl* 


Snarer Fuiu—3 30 Surpca] petholojy of maUjnaat 
tmm 1a infancy and childhood, fofkrred by demao- 
atratrtn erf palholopcal *peamen» m department of 
paiholcaT 

Ed» aad C Vogt— 4 43 Myeloma In children 
Tkvtitj 

F R-Oana and ajaoaataa—9 Orthopedic opart ticca 

W E Laj»— 930 Intmtmal trea*. ihafnoca and treat 
meoL damocatratwa of fa tea, lantern afrdei 

Patati J llAioarr— o Type* of tnrivo eresphefeal 
hatn i r , dfferendal durnone and operatjre treatment 
ci ctm tal aad ac 11 cu rd craephaxeal atnctnre, dea*> 
atratxm of method* of dihrafai 

W E Lix—ro jo Atrena orf the bile dtpeta, diatnmh 
and treatment, chol ed n rt m cytt, dafreah end treat 
ment 

Tecani H L^MAjf—I tJrateral tran^Jaatatiou (or 

•retropiry of the hUdder demnaatrattoo of treated 

cam 

Staff—* Operatrv dinlc, mrfery in infanta and children. 

Staff—1 Orthopedic dry rhmr A H Bu*tm Oav 
feet. F H Mo«M Tbrticolha, maatrad pproach 
H FrnSoonn* D ro eo rei F R, Oin and 
Snrcrr Faaaia Seaithmar autikj* H. Fm 
S n o m a 0 *teoda*» R H Woam TJpir^n fnrn 
opeTatioo for dab (eet. 


T H Lajqiav —j 30 hlahfiiant bladder tnnxm In child¬ 
hood 

r£.VBOD\ HOME 

TTarfaorfay 

F R. Oat* and aiaodate*—9 Orthopedx dude 
PALMER MEMORIAL IIOSPITU. 

Tararfa t 

Staff—9 Treatment of maHanant dseaae, hv-fndm e "t 
pay electroa mf ety amfradnua impJjatatico, eper*- 
tnre dime 

Staff—-* Dty dime* G I Irum Carexaona d err 
ra Fucraxx Cotn Urinary tract cr rap fyati ee* 
from caronoma of the eemr L. S Mclmttt 
InteratitUl radiation for carcmccia of the brm*t. R. 
H Daxtfxa Irradiation of the orary In ca D crT of the 
breaat. Gxoicx C Sara I h rer u ec of the armary 
itream Jcmlloncaax Relief of pain hi m e lya a n t 
(beeaae 

TTarfeearfey 

Staff—9. Treatmeat orf mahtnant (fa ec— i fndreffnfreo^ 
ffjy electmtnrjery ard ralnna imjiiaatatjoo, opere- 

TkttrtJ, j 

Staff —j Dty dimes D F Joxtr Smytml manajereat 
of caremonaa erf the redan L Sllclimi^ t»c 
tore faTcrtne eady fhepiner» erf cancer orf the colon, 
prmcmle* orf treatment. R. H Swrrr Polype*^ ■ 
the coloo Sicmne U inri P a th o fcycal eyed * 
rectal polypi Wno* Rrataanecrr Bl ood dye t re c** 
after jaatrecteany aad ihort-arerridDf eperadoc* on 
the mteelinal tract. 

ffnrfJT 

Staff—9 Treatmeat of maffpjant dieeaie, mujaiT 

eoriery and radnna unplantatke. operate* dune. 

BEVERIA HOSPITAL 

Ti*rd*y 

Pin Jc*saoY and Jowr Anuta —1 Frertare effale- 
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BOSTON cm HOSPITAL 

Monday 

Staff— i Dry dink. J J Riga* S Weis* and D Mux- 
*0 Tire rye In arteriosclerosis, hyper trral oc and 
tumor. G. k. Cooxsz Treatment of ihock. J Rn- 
xn and M. Rirvo Pdkgrini Stdda i disease, dla* 
oasis and treatment O J Hermann and E. Parker, 
J*. Synovioma of knee. F A. SlOwice Sep be hips 

Tvtsday 

David D Scajotell, Scoter* F rates. Thou.vs W W ice 
hvm and Janx A Seth— 9 General surgical dry 
dune. 

Fust surgical sendee— 9 General surgical operative clinic. 
HORACT Blknty Thoracoplasty for unilateral phthJ- 
ib, phrenkectomy for unilateral phthisis Jaues J 
Hepburn Repair of \entral hernia gastric ulcer 
Geoice W Paten ChrocJc empyema cholecystitis 

Fifth surgical serrlce—3 Dry dime. lavuro J Walker 
S ome surgical aspects of jaundice—hyperperathyroid- 
lira, end-results repair of common efuct cbondrosar 
coma of humerus, end-results carcinoma oi stomach 
end result ligation of common carotid artery end- 
result. Franci* F Henderson Carcinoma of lung- 
pancreatitis, review of sixty canes Aoaurrus Riley 
P rostate and vesicle* as foci for retroperitoneal infec 
tion kklney resections demonstration of case* 
Charles C Lukd Peripheral arterial embolism, 
results of operative treatment in fifteen case*. E 
Kvramr CrNm. Breast tumors, dim cal versus 
X ray diagnosis W illiam A l\ran Subject to be 
announced 

Roanar M Green John T William*, Frederick L 
Good. Joseph F Cohen and sa*odate»—s Gyneco- 
k^ical and oba tetri cal dry clinic Treatment of mis¬ 
carriages puerperal sepsis pelvic inflammation 

I Xodntiday 

lavrcoj Walker Fkaxcii F Henderson Charles C 
Lund E Everett O’Neil and William A White 
— 9 General surgery operative dime 

B<xre and joint semen — 9. Dry dime. Otto J Hermann 
Boston City Hospital bone and joint service Thomas 
H. Peterson CoBes* fracture therapy Soutter trac 
tlon In unreduced fractures of the forearm and old 
shoulder dislocations Georg* K. Cooxbe Fracture 
of the olecranon new operative repair Orro J 
Hermann Recurrent shoulder dislocations repaired 
by the Nkola method, end results, discussion \\ n. 
UAV F Comxo and Mass: H R ogees Subdeltoid 
bursitis Mask H Rogers Rupture of supraspina 
tus tendon discussion Joacra H Snomu Spinal 
fracture therapy Russell F Sullivan Spinal 
fa sloes Otto J ! Tr.su ixx Compound fracture ther 
spy Frank Vi Marvin Anaesthesia in fractures 

First surgical service—i Dry dime Newton C Brow 
do Results of treatment of Colics’ fracture modern 
splinting methods in fracture therapy Tames J Hep¬ 
burn Results in treatment of peptic ulcer giant-cell 
sarcoma of bone treatment of ventral hernia HoaACZ 
Bixxet Methods and results in treatment of scute 
empye ma , lung abscess, bronchiectasis, pulmonary 
tuberculosis. Geoioe W Fapex Methods and re 
suits in treatment of chronic empyema 

Sixth surgical service —1 Diy dmic. James W Sever 
S eparation of femoral epiphysis. Mark IL Roger* 
Ankyioaed hips Orro J Hermaxx Treatment of 
Intrxcapsular fractures of neck of femar demonstrs 
tioc of cases of recent fractures and unumted frac 


tuxes Frederic J Coit ox Pelvic fractures. Joseth 
IL Shokell Bone grafting 

Robert M. Geeex Jem* B William*, F*ideeice L. 
Gooo Joseph P Cohen and asaociste*— 9. Gyneco¬ 
logical and obstetrical operation*. 

Thursday 

Otto J Hermaxx Joseph IL Soortell, William F 
Comxo Russell F Sullivan Thqma* H. Pttee 
sox and G Kenneth Coonie— 9. Operative bone 
and joint dime. \\ ard rounds, demonstration oi trac 
tore apparatus, etc. 

Second suirioU service— 9. Robert C. Cdcitraxe Total 
thyroidectomy for congestive failure and angina para 
t h yr oi d tumors William R. Morrison One hun¬ 
dred perforated ulcers of the stomach and duodenum 
from the Boston City Hospital, stomach sur gery 
motion picture demonstration demomtratloc of fol¬ 
lowing case*—total removal of stomach for cancer 
with anastomosis of the jejunum to the oesophagus, 
bour-giase deformity of the stomach, cholecy-stgas- 
trotomy formed by nature. Thohai K. Richard* 
Knee jomt pathology Jonx J Luct Recurrent In 
tuasusceptxm caused by intestinal tumo r caxdnotna 
of the Bgmoid. Richard L Smith Pancreatltrs. 
Herbert H Howard End-results of bilateral renal 
tuberculosis, importance of postoperative treatment 
of prostatectomiied pa bent. 

Fourth surgical service—1. Dry dink Arthur R_ 
Kimpton Dvilian gas gangrene tetanus use of 
a mn io tic liquid concentrate cavernous hemangioma 
of neck catheter In common bile duct since 19*6 
unumted fractures. Edward IIardxxg Demonstrs 
tion of cases Joseph H. Burxett Colies fracture 
therapy H. A Botrvt Treatment oi acute Iran 
maUc abdomen. 

Sixth surgical service— 2. Booe and joint dry dink 
William F Comxo Gonorrbceal arthritis of the 
knee Ruwell F Suluvax Hallux valgus therapy 
OttoJ Hermaxx Fractures of the os raids therapy 
discussion Joseph H. Sportell Booe tumori 
Frederick W O’Brien Pre and postoperabve 
X ray therapy in malignant tumors of the bone. 
Thomas H. Peterson “Feral er” fractures. 

Robert M Greex Johx B William*, Frederick: L. 
Gooo Joceph P Cohex and associate*—9 Ob¬ 
stetrical and gynecological operations. 

Friday 

Arthur R Kimptom Robert C Cochrane, William R. 
Morrison, Smraxx P Hal Lett and V H Kazax- 
jiax— -9 General surgery operative dink 

Staff—9 Gynecofogkal and obstetrical operations. 

Staff—1 Dry dink J J Regan and W B Cattle The 
eye In anemic patients Stephen P Mallett Frac 
tures of the jaw William R Morrison Vkualira 
tkm oi art tries and vans for diagnosis and operation 
of aneurysm ligation of the first part of right sub¬ 
clavian artery and subsequent ligation of innominate 
artery for arteriovaxaii aneurysm of internal jugular 
vein and subclavian artery Orro J Hermaxx and 
W iluam R. Morrison Chronic sublnraticm of ster 
nal end of clavicle. Stephen J Maddocx The Baer 
maggot treatment of chronic osteomyelitis. 

Physio therapy service—9. Dry dink Joseph Resnie 
Electrodiagnosb Joseph Resnie, Graptr W Dice 
rxsox Arthur J Cole, Waldo W Robbins and 
Sidney M. Simons Demonstration of 
treatment 
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MASSACHUSETTS GENERAL IIOSTITAL 

1 ! t*dtj 

Stiff—* Dry dime A \\ AuJW Bleedm* peptic ulcer 
Ton* SxrtrAar Water balance In the wrpcalpatient. 
C M Jaw* Natnboodrrdeim L 3 JJcKrmtKVi 
Cmcer of rectum E L YtmwOjJi Cmcer of colon 

I V lino* ind F \\ Hcnr Rnptirt of Gruiun 
foflid* tod c orpm hiteum R II Wallace Trctt 
merit of bom* 

W J lit'em lid i*oo*te«—J Syrapcamm cm neuro- 
■rrjery W J Uimi Ruptare of the intrn ertrbnj 
d*c J S Uoooww Head orao requmng ooer 
lUca. R G V*Jtci lio -in; of tLatl (m_ tuxes T J 
Pot*'* Inject** iod coajolitioG of tbe pwruo 
pu^tlwo II R Vim Stcnibonce cf f reed pup- 
lng m loolioUcc of bsw tumor R II Sirmrf.icv 
Surjery of tb* ipknebate ceno I S lkoacm 
Tmtrnemt of pim in mihfDant daeixo U J 
ilurru Intracranial »pp roach to tbe orbit, tijht 
nVna inticm gtmdc 

V II LUMnoualC II DutM)— t Plutic nrjery 
rVmi e Partial rcrtMon of irVxb rt-torainjeu* of 
tbe Up if ter partial or complete rnnmil rebel of con¬ 
tracture* from burru Lmtrornt of \ rmj bum treit 
merit ol amfetuul ind icqmnd rkfomutiei of iba 
fice iod j*» indudm* bmhp iod deft polite, 
peofniLhiirn of Lb* mandible and temporomandibular 
inhyWmj treatment of naul deformities 

Stiff—4 Obatetncil dry dnuc T R Oocmuj Cancer 
of emi asmpficiUoK prrxnaacy M ] I'-int* 
Gil biaDui uu coon in prrtniacy J Rocv lllbtt 
ail abortion R t> Tnin Diabetes and per-feincy 

I j HjJty 

Stiff—9 Opefiti e dmx j General mrfjcil, nraro- 
wrjtKxl, feaito nnrury lad thynad aervicn 

T W H-Uuqj II L iliiiu ind F G Bum, Ji —» 
Sar|rty of the bind T \\ IIaihxi Anatomy 
UlctiU* of tend** ind nmem, bum*. Dupaytra i 
cootncmn tubucnkai*, Unorj noi itn ind barutu 

II C Maul* Infect***, tccbmqoe croatm* id- 
janrv turns, Voilmatm * euoUirture (actant, oW 
traumatic cooLndum t G Buxn,J* Turnon 

Gloiqe U Hanoi and aiaocutr *—i \-ny lympowum 
Groao* U IIcxmh The mm^etnent of roenLfcn 
*ckne*—particularly it* rektm lo open 11 to pro- 
dares V O II\Mrrt>’< Benign lad rnahjriint 
jutnc uktntjont R Saunij The dufoow af 
mophagral nert \\ C ILum The \ ray find 
lr -*» in acuta otntraetmx km** of tba pitnHntrt- 
Uml tnct J Srriru V partible unit foe rmhnt 
' try rtp*d cxpoHtrei m tb# nummlan of pent 
opent it* pc tm ogu r y lewoei R G Vaj*c* Some 
ot»rr\ ilnw on old fnetnen of tbe «lnH J R 
Lr»ol n Th* roentnen trcitmat of mlbfniot 
bypertamori C G S*rni The conhraed *rpal 
ind roeatReCoffmcml tmt .re i cn t of ictmoenrermi 

E D Cmmairu, iod r**ocntc»—> Surpcif rueircb 
Ubontonn, dfTDCT*Lm»oci of tpeacaro* 

M N S*rTO-PLTUi or ad iMocaten—i Oettcqied*; 
cbmc C I Cr\* Tabemlom of tbe tpuie, nrd 
mult »tady M N Surrn Ptiuiur Tubenmlowi 
of tbe ncxo-duc yint end-mult iLady J Bli* 
Tubcrctlna of tbe hip end molt nudy G \aj* 
Go id at L iknUoo of »p*«tl fuuoo * tin open two for 
rwa-tobeicaloa* cooditu** V. A Race** \uKu» 
of mecbimci unroh ed in tbe treatment of compmoon 
fnclam of the ^xne S Roam Slipped ap»ti) 
rprpbs «* of the (mar »o*I> -n of opmus c trtitmt 


1 L N SMrrn-PiiXMi* Clo*ed rcdurttai of tb* kip 
renoi open redoettoo foQmed by lotenml ffntjoa 
n t4 ni*y 

Stiff—9 Open tie* cfaniot, gencrml wuyicii, B wwni cil, 
fnrtaro ind arojluncj - lenten 

Stiff—i Dry dime D Kilo rartopentrre pdmmirj 
ccmpJjctliocj If BtAtnil Jletbod* m trwtLhe- 
ex II Smcn Sirncery in endue piucnts L 5 
ifcLimick md R If Millu Ulcmti e edit* 
L D Cbdiooll Cirdiofyia E I! Bu t iMC T 
Gutrewcopy R LI I I tun Oitecoyebt* b E 
Funrt* 1 LrmcKTbMi m rditwo to iboci frod tb* 
Mind point of ictmty of the tympitbetic tervoui 
*y»lem 

J V Mno% T AJ-iuoirr ind uwcfatn— i. CKinii 
djrfaxetron dune 

G A Luaid inj i*ocnte »—i Fnctnr* dime D T 
Totn Oiyuintiao of tbe fnctare dmk, 0 A 
Lxr_\xt> Common cnfrpbeit*»s of tbe untorxt cf 
innpie fnctnrc* II, N Smtth rnxuxv Cntkml 
mrrty of tbe p rn e u t tmtment of fmetara of tbi 
ncek of tbe femur by tulmf II, Rocn* Tb* a* 
ind nine of moi rnj p*ctnm in bcwpftil tnckn* 
O VurGoiDii Pre*entit»a of cue*. 

E T Hi yd re md iMocutet—r Proctoiofy 

rimfir 

Stiff —-c Open tr\ e clmicx, femenl ind tbonoc iirrtiT 

E A Coon i* ind iMocutn—9 Sbookfer cbmc Al N. 
Smri-PiTran Tendontu (pemrtkntnj Crt*ci 
W llOLKU \-fivdMjpvmx LunoBiom* renter* 
utrdiUoo toiboruderlf«otu J ILMeam Sbcmklrt 
iyr*ptc*nxin ncmldneue IIir.»t\nr* llyiteni 
iod allied conditioo* J B Avnj Cord iod yatebnl 
k-uoru \\ J Mi-crvi Bnduil pUnn m^nex 
ra.o.1 Os** Deltoid panlyw Iftxir tLoMM 
BainefTi open Lee Grocnx \\ Vl>Gc*m* 

\»coU 1 epenbon murWtuerr Roptnird *xn- 
«pm*tn» Scmra Ronrri Fnctnm **d dkl> 
catiOQi of tbe bead of tbe b um cr u i Jo*cr* A Cl 
Tone neuntu Wiurx Biox* Artintn, mi»k- 
bmnenl ind ntrol Ilocoacci Cm ml r* 

Cdiwiw SrMMOW T«n*x» of tbe tbonlder beee* 
RotMa**et Rare cooditjo** In tbe ib*Wet I B 
Atrncm Pathology of tbe mbwcromaf born U 
N Sierra Pnniu Excakn i mm anbj Io*» •* 
iboolder O If Bigncn Tollmr-op inter* it tb* 
Mu*chtt*etti General llcwpttil General dncuurri 

T B Mu-Lon—11 Clnncal patboiopcal cemltnoct 

E D Crro ui t-L, IV U ■mxucn* and umcktcx—1 
Tbonac »atxcty dmfc 

Stiff—i Prrrpbenl 1 uaht cl i nk* . \ U AllP * Gen- 
enl mmag eruui t of perfpbenl \uc*lir decider*. 
L 8 Mckrmre* Minijement of penpkenl •*- 
cniir Iomu m dubetie* R II Svrrmrc*. betr*- 
\rrcnlu wrjrry in thrombo-infntM ebbtenn* ina 
Tuornotor imhaknce II If r*JCT* Pmrtt itit** 
of tbe awemtirt tmtrnent of nnctwe \exrn R R 
Lnetm Peripheral emb olum R C PiArr r*b- 
bita and lympbuplk N Iamcurt The piw- 
Ictpcal pk juoli^y of fanxrene R S LAMr*rt The 
effect ol tofrtccD arxiinj ee tbe nt* tf penpoci* 
blood icor J Sain Lycnpbedemi. md 1 /“<**** 
min J L IjDupo Out-patient treatmen t <* ran- 
co*e Term ud ulcer* Jim DvYimcrr DffU* 1 *' 
t»o of Panes ippaiitd J R uin Pedutry H 
paijiljcinl vajcukr krana 

C C. Snotcm ind Mwculn- Tumor cimc oncer 
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Friday 

S taff -—9 Operative dinks, general mrgical and orthopedk 
service*, neuroiogtcal operation* plastic surgery 

Staff—*- Dry dinia C. Lyot* Symbiotic Infectioa*. B 
V CT c orr and A V Boer Surgery oi *pleen. A W 
Au.cx Regional lldti* R. II Mille* TabercuJori* 
erf the lymphatic lystem R. Lnrron Perforation of 
the cecum complicating cardnom* of colon. R. H 
Surrmrrcr Gall-bDdaer disease, correlation of opex 
a tire and X ray finding*. OuYEJt Corz The role of 
the pituitary and other endocrine gland* in carbo¬ 
hydrate metaboliam. EL Roar** Pilonidal linn* 

Staff—i- Disease* oi the thyroid and parathyroid. J H 
Miak* and J I-tjmak Medical ajpcct* of the man¬ 
agement of exophthalmic goiter A W Allex 
S urgical aspect* of the management of exophthalmic 
roller R H Mitre* hodmar goiter E.L Yooxo 
lntrathoradc goiter E. D Cextschill and Form 
A.BCGHT The parathyroid* S. Hrm The role 
of the pituitary in thyroid ayndreme* 

J D B cuter and associate*—1 Genito-urfnary surgery 

CARNEY HOSPITAL 

Utndej 

Ha*old G T ax: —J Operative treatment for certain typo 
of low back pain, aeraoustratian of cases. 

R. J Hwrrjt u cx—3.50 End remit* following rater 
position for uterine prohp*e. 

Trnndsj 

Lows E. Phaxettt— 9 30 Vagiiral hysterectomy for proci¬ 
dentia, repair of third degree laceration of penneum. 

TV R AlAcAcr*utKD~9 30 Arthroplasty of tup, elbow or 
knee. 

Low* E Phajieut—* 30 End remit* in cervical Caaa 
rean aectkin, lantern thde demon* tratlon. 

Root* C. GtAVM—3 re. Transurethral resection of the 
prostate selection of case*, pre-operative preparation, 
opera tiro technique, after-care of patient 

T Ytdnoday 

F B Luxe D F MABorarr A McK- Fraaeb, TV E 
Baowwi and F J NatH—g 30 General surgical 
opera Hoc*. 

TV E Baownx—*-45 Demonstration of end-remit* fol 
lowing treatment for injuries of muscnlosptral nerve, 
median nerve In forearm, ulnar nerve injuries at elbow 
in mMforearm, at wri*t 

A Lio Bjutt— 3 30 Demonstration of patient following 
operations for relief of partly*!* resulting from myelo¬ 
ma with destruction of tenth dorsal vertebra moving 
picture demonstration of operative technique in spinal 
cord tumors. 

Thursday 

Locr* E- Phaxtut— 9-30 Hysterectomy for fibroids. 

R. J Hejte*xa*— 10 30 Vaginal operation for proci¬ 
dentia uteri vaginal plastic operation for lacerations 

Lows E Pbaxeut—J- is Management of placenta pne 
\rfa, lantern *l»de demonstration. 

Friday 

F B Luxp D F Mahoxey A McK. Fiase*, U £. 
Baowxr and F J Naso— 9 30 General surgical 
operation*. 

W E, BaOiWE—*-4j DemomtratloQ of end results fob 
lowing full thickness grafts for contractures in rarioa* 
part* of forearm and hand. Method of preparation 
of ipEnts u*ed and various type* oi splints used in 
thi* wort 


CAMBRIDGE CITY HOSPITAL 

Tuadsy 

H EL Gouiaix D F Mabonet E. J O Barra E. 
D 'Entf ro and E. Dowxey— g Drj' clinic. IL H, 
Geuiaix Results In surgery of the ihoulder nerve 
suture partial rupture of posterior cord of brachial 
pleru* faadai graft for recurrent drsiocatiou of shoul¬ 
der arthroplasty of ihoulder arthroplasty for anky 
km* of temporomaxUlaxy arti cu latioo skin graft for 
extensive burn* D F Madotce* End-results lu 
fracture of pelvis and humerus. E, J O'Bmem End 
result* in transurethral resection of the prostate mas- 
rive divertkuhim of the bladder In a child *K ye*t* 
old. E. J O’Burs X-ray films of Injuries to the 
bead and spine B A Goovra and Waldo Robulks 
O rthopedic dmic* end result* in fracture of hip E. 
DTIaanx) Result* In Injection treatment of varicose 
vein*, moving picture demonstration. FI Demur 
Injection treatment of haunemhoids, method* used 
and demonstration of case*. 

We dn es da y 

H H. Gbiuact— 9. Surgical operation* Demonstration 
Nu nh a am operation for leg ulcer (s cases) tumor of 
the parotid (t cases) 

Staff— 9. Dry clinic. Maxwell MacDoxald Encepha 
lographv a* an aid to disgncmi* In cerebral lemons. 
F G hi 1x1 tv* and T E-Dxnax Result* of accessory 
rinu* operations, demonstration of cases. R. D 
\ouxo Cesarean section. F J Lyxoi To be 
announced. J J Mu*KHt Treatment problem* of 
bum* in general hospital. J TT Rockett- Oral sur 
sexy operation* Airitii Sakoxht and William 
Laxicoax Orthopedic and fracture clinic F O 
0 'S hex Traumatic spine and head injuries, demon 
•tration of A ray films. J W Ro cxj.i t and F 
McLxax Fractures of lower and upper Jaw M. 
Shea Arthropla*ty of lower Jaw 

E J O’Baicx and L Roctwell— 10-30 General *ur 
gical operation* 

E D'Eauco— x. Acute torsion of great omentum ap¬ 
pended tia compDcatrag pregnancy 

Thands y 

D F Mahoxiy— 9. General surgical operation*. 

J J Mo*pht—10 jo General surgical operation*, prob¬ 
lem 0 1 rupture of urethra, fracture of pelrl* and frac 
ture of femur 

F O O’Bwrx—ix Traumatic spine and head Injuries, 

demonstration of X ray film a 

BOSTON LYING-IN HOSPITAL 

Tutsdty «*/ Thandsy 

FMurucr C. Iavuvc and araodates—g Obstetrical oper 
ation* demonstration* of premature nursery X 
ray department, research laboratories, and hospital 

wards 

Fkedxxict Clinxc and awodates—* Dry clinic Fetal 
roentgenometry- umok in pregnancy, treatment of 
heart disease in pregnancy treatment of di*betes in 
pregnancy manaoenient erf neglected cases of cephalo 
pelvic dijproportion treatment of placenta prarvia 
separation of the sympbyri* pulrf*. kidney function 
test* in pregnancy* dainfrcation of the albuminuric 
*od hypertentree condition* In pregnancy factor* 
which make for viability la premature Infant* 
erythrahlaxtosl* fetalis barbt hi rate* and other anai- 
gesicdnig* In labor 
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ST EUZABETIFS HOSPITAL 
Ttuxity 

Ti.ii ■ 5r-*ra»—j Sc biota] thyradectocKy 
G terra* tcouJt—9. Hraterectociy 
OuJGJt* KltXBU *—<9 Separata!*! ky*emcU«j 
B. 1 O'Burr*—5 Traapwrthral ttrtrtscc sf pwttat*. 
£.11 HAocvdc*— to. Bjpnlr tf p wtatM w M l fatnaa with 
pwttoottl U*dii Unp*, by aui-in* mc 
Jos* 5m ran —to R*«bc«l ©ptraoce lor c*oc« oi 
taifu* 

Twj*M BnctoDUcr—10 3poi* f»w3o 
Bcrttrtci r Lmr traa*\er»e efroaJ «ctn» 

Lism** Ldera—it Tool Hytrad» iUj g t y 
8taf~1 Dry chore Cnniyi Lxxjsc* 

tMWOi r»ptw* at tit ntm* RcHtU- SCUIT** 
EjaLtimlT* d bom* «od root prabfom* Lautuccx 
Lout* postuporaOr* total tbyroaiittaeny far U] 
trtjTKt nectoot, (bf coo#r«tn «heart dratM* Fkaxot 
p lfcCirnrr Fmreo K«t»an*, uni 

ikwi of ptrhoicjpi.il iprcmmt 
fl dmoUt 

Tpnxm STnsrtoi—p Hy*mct»my 
uicorat Kinuj —9 CbcfocyxcrUcoy 
ItOMUJ. &VUJ'V**—p \*wi» oprr»lwo far WKmw cf 
drtlocetioo *t iWoaWrt 

I-icrt*ci Locti —9 fUdkcjJ q?«r*ocn for ctacer 0/ tbr 
bnut- 

£ J — o Nrphjrctaai) for labrstrloa* todarr 

Waxtut UcOcrtJin— a Operation for tomtu* at 
diktbmk mpu> 

'Dw*U» BtocM3CV-io R*c**»tra:t*in of tup y*»t 
M VkG.vrr> -10 K*mtn»lof utiiag* from Vnre rowrt 
Ko*A*n H«x u *#— Repny of recurrent itpirii her 
jus «rrth Uncial Itnp* 

Uttnt SeiLixu — SncrotUac artkrodma 

Staff —* Dt\ dune Wnxiui IAhva Inrfwtntl *«r 
prt Jo*n V\ MUAl Disum at the raff bUdder 
tnecUcil civo. at bet rrtwmt t^entwi ot boat euTfi- 
«*B- uaen dmjoosttrtKin .< u *0 F»A*V Jurttt* 
ChnUcyarti* and b ci dysfunction \*> sill hypo- 
pittular) nmlnxae, b mtb hvpotbyrxnd »ywiTOtn* 
IDcairi It { i>Ti 1 Up trait a retu tU urtx» of 
fnt* ( t»E tW*M of • plena from • 

Wan-dp-ecl Tnra (Uocejurs DemowtraGan 0 / 

•penal -j«» ilfa ipermt techa»rjw brri r-m ilrlrt 

Tkxttf y 

lOstmbl t s~y G*#tto cBtrto*bOBS> 

B*vu.t W tinuvu. -0 \rpbrtcioaiy 
rrx^k. J SJI4X—a 1«tnto*l b*i»joe»ny tnxUr ineal 
wunthea* 

Enr tit &Jtx.u)4~( J c-scro-attwottoray 
T*wia* flewnn-io te«Q»troclvra of Jup foatf 
Catiautv l>^*.v*~to PrUapoe^ utenn will petmerl 
i*E*tr **«i «jjoukc 

fVruatJ* Do sen, w—t SrprrptibK pc*ctmifctc«jy 
E»*en» C'Buts-t SttirpotK cyitnrtosy 
MiOUJa. McGtjm—! FmosI trprn t< docWc itear 
last iQfTUnS lenm 

Bcoroacr fim.ua>— TrtwJ pi»it«c tor itenbtr 

Drr dafctc TViuum CTBukUMAM ilrdidor 
from * pro-opor*tji< nd pottoparath* Siadp <k»*. 
StuciX tnnci Onmm doftwn* of ear 
rfac»L» of tfutdrr TVttutjt IIcDccUlp rifynon- 
Ota t* pert»a«y J*»m Ltvc* V*hral nhJrtfu* 
<o«tpbc»tiofprtxa<nei' nxtcoaiaL JottraSrorros 
Hjperakws* of «nr» a «i mi*m, ype^xn akn dr«>» 
jfiiikw of atrratm* efamcai cm** 


BCGTCCS DBPENSAtt\ 

Tmetitj 

Tmnor dune rt*JT—p Dry dmfe. Plaice U iUrro 
/Vaxtthrtf* a opoxtiv* cue*. C**Xi-l» 11 procn* 
Pn aawm } »od bosj* Ions of the oral arty 
CnuiK* E DtntAi iUdasa trehajq** fa aji-*- 
■oncy of tW throat. Lj*oy A. ScJUix. Trratoert 
of cmc«t <A tooad Grawn S- Srrui. M*h*w« 
ietcnenctwti of •eh*CKm cy*t» Lora E. pjuwtm 
Frrc*accro«i Imoo* and oncer d the <rrm, b»tm 
*f»d* drtwftjtatjcr AXJCX ErBrtXX forty do* 
on*t of mahjruujcy of tp**tco-*nt**d»ii tract by mf*d 
awthud (Damn A. Glusuu* PcpOary town 
of tW fodaey petr* EhCOt C. C*J.rx* 
nest cf carter erf pe*a with nierrate to 

« rpwhfort operatw for adnraetd cmoc ilrwccj. 
Htn Cancer «rf th* pnOMUc ctpmlr bum 1 
Otxr Wajujerodit of m*hpu*cy of th* }j->»pf«tx 
ryitew noun F Dtr Conor cf town, end- 
rauh. Jcwi. temAAiA fUrotrac turanora* of 
tm« rtHhont taraot VVitiUS 14 . Smock* liin- 
nm rt’. tf cuccr <f rtcran with rrfrroct 

to irrafcktxft Haxoe> McMavra JirUtnw cf 
pathology d*p»rt mrat to twaor dunk. 

Wdmodsy 

Staff—co Dry dime Otxvm G. Taaau* Ondcrt 
traeWnj cf thud yrar modvral *h*Jr»t*. F*a*33»P 

BAwrini Cm «f adhan 0 (fufer P K Ohrum 
Adrnonutoa* cha ry in Klmrant tbyresi Hrurrr 
P Du 54 of * iirico** roo dr**-, *W» 
coer fn tr«*ttn«t» • »erk kjt pifB- Eok*jU>T 
^VKT:.e\ \*nexme mkm. dencrartatSst *f enn 
and trtaInject W um S berrojoa (hgb hffdax 
«f \ancoM mi niLUMC LI Serww layrctM* 
Uratrarot cf rarjeoedr*. 6 Std«wti Kokwcx Ra- 
nil) of rwlugfo mjtctMM* of rancra* \ ete* »t *u» 
art- Hn-ruTF Du Hosla ui »tca*recf xkmfc 
foOwrat tBfocUoo trratraent. 

Tkwrtd*j 

S< tS —4 DryduMc Jarre D Anuo 'SraeBttOmit** 
rfri — M t,ianiii(a*»JtE*») booe tarae*v E*t E 
lluacrt Choafaiaa and cbondra«amica WrUJVh 
A HOTtr> T>rinrti.-n of rrphfl* a* *n *a) to peertw 
cf *tqpery 11 Ttnrawx* SypkW and the 

<U!err*tnl dtaanos* cf rarptaj condUtmi Jastt» 
Stttitii Opt<ir*lnac rtarUe* m upfuh* 

£ Knaoewt An asaal tytj*cotoe*l c mi o at 
Lcrtm \ O Ganuu Pun 10 the s*wif*r fhiflc. 
Jtowil U Bees, txfacy fynetjera, mul ftraeWt* 
tat* VmisvM E Bvm 8«»a fo 

treumrct cf peptic uler ra c**t-p»t5«a ebmtt Kuct 
TjrnjKB Vtiemm ot activity of doodeial 
hrJDray KjtkssdccS Ajtom*.* Hiatrahwam- 
Haras F Dvr E<fairy eafl-X.iM r»hr\ at ny 
poKhae DTOWHraOan of aJrtnJxts X«y p*»t« 
of peptic ol«r and (alPbbdder tax 

LAXEYTLLE SANATDEIUH 
ITnfiMfjv 

Z. B Anura—9 3c Aalykni* of kip, operatn# Waid 

Staff—» Drydrax Tabcroifo— of IfP* sxk*, 

nn*uy tra/fa, 17s, patrmrteidlnil tract, ptotonne** 

«nd«Ga 

E. B ffjicas— j Orthopedy;thy ctaric . 
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BETH ISRAEL HOSPITAL 


Monday 

Staff—ivjo- Dry dink John Sears Prophylactic vein 
Hjri tim sgximt embolism from phlebitis of the in- 
temsl saphenous vein. hlAXWXLL Bloomberg The 
prevention of scar taroe by the use of baudruche, 
experimental and clinical experience, demonstration 
of cases. Walter S. Levenbqn Intraperiton ea l ad 
hesions A Louis Hermanrox Traniluikmi daring 
active bleeding from peptic aktr Aaron Thurman 
S urgical treatment ca cholecystitis. Josrra Mexzr 
S ubacute pancreatitis. Bona Sataboet Compan¬ 
ion of postoperative complications following spinal 
and general amrsthena. 

Tuesday 

Staff—p. Sympoaiuiu on total thyroidectomy for chronic 
heart disease and anfina pectoris 11 nijiis L Blum 
oart Rationale ox total thyroidectomy In chronic 
heart disease. Joskth Rjbeuax End-results of total 
thyroidectomy In angma pectoris David Davis 
End-results of total thyroidectomy in congestive heart 
faBurt Herrmax L.Blumo art Indications and con¬ 
tra Indications for surgery selection of cases CrrART-rw 
G Mrvro General sorgical considerations in total 
thyroidedcany David D Berlin. Technical con- 
mi eratians In total thyroidectomy David Davis 
Treatment of postoperative corn plications Dorothy 
Gulhxau Parathyroid Insufbciency foil owing total 
ablation of the thyroid gland ILarx Altbchule 
and Altred Wmnrrum Total thyroidectomy mor 
Ing picture demonstration demonstration of cases 

Charles G hi eater, David D Berlin and associates —s 
T otal thyroidectomy 


T Vtdrusday 

E. Granville Crabtree and asaodotes— 9. Dry clinic, 
symposium on the female bladder Demonstration of 
various factors related to function in health preg 
nancy and disease the use of urethrogram and cyito- 
gram in the diagnosis of bladder displacements and 
deformities in the multiparous warnsn, results of rou 
tine s ur gery in inch cases treatment of infections m 
the abnormal bladder 

W Jason hlmzi—9 Craniotomy 

Staff—1. Dry dime Carl Blarke Acute appendicitis 
beyond the age of fifty W Jason Mixttr Subject 
to be announced Arnold Starr Effect of diaphrag 
matlc paralysis on the efficiency of cough Jacob 
Fine Postoperative distention, an experimental ltudy 
Loots Nason Gas baaBus infection complicating 
laparotomy Benjamin Banes Differential diagnosis 
of Jaundice. I R. Jaxexlboh Indlcatwra for lleoa- 
tomy in ulcerative colitis Charles G Mecter 
Regional ileitis Maurice Barron Is radical resec 
tion for cardnocna of the re ctum the best procedure 1 


Thursday 

Staff—9. Symposium on total thyroidectomy for chronic 
heart disease and angina pectoris Herrmax L 
Blumoart* Rationale of total thyroidectomy in 
chronic heart disease. Joseth Risen* * End results 
of total thyroidectomy in angina pectoris David 
Davis End results of total thyroidectomy in con 
gestive heart faflare Herrmax L, Blumo art Indi 
cations and cootra-indicatlons for surgery s electi on 
of cases. Charles G Muter General surgical con 
riders tbn* In total thyroidectomy David D Berlin 
Technical considerations in total thyroidectomy 


David Davis The treatment of postoperative com¬ 
plications Dorothy Gxhjoan Parathyroid Insuffi¬ 
ciency following total ablation of the thyroid gland, 
Mare Altbchuue and Altred Wxrxraix Total 
thyroidectomy moving picture demonstration. 

Charles G Mixtes David D Berlin and associates— j. 
Total thyroidectomy 

E Granville Crabtree and associates—s Bladder 
surgery operative and dry clinic. 

Friday 

Mare Rogers and associates—9 Orthopedic dry clinic 
Methods and results of manipulation of subdeltoid 
bursitis, slipping epiphysis, femoral neck dub foot, 
demonstration of application of plaster cast method 
of drainage of septic knees, posterior indskm steno*- 
ing tenovaginitis, operative results Nicola operation, 
end results In thres cases of recurrent dislocation of 
the shoulder- marble bones, repeated fracture of the 
femur fractures of the long bones In Paget’s disease, 
compression fractures of the spine In diabetes and old 
age, correction of bailni valgus, temporary paralysis 
of the sensory nerve affecting the Joint. 

Charles G Mtxtf.r and associates— 9. General surgical 
operations 

Staff—10 30 Dry dmJc William Damxkhek Blood 
changes in soTgical conditions. Hyman Moiiibov 
N’onsargiral simulating acute surgicai disease. Harry 
Derow Significance of postoperative rise io non 
nrotdn nitrogen. Arnold Starr and S Richard 
Muellnxr Postoperative renal suppression. Charles 
G Mixtt.r Surgery of the large Intestine. S- Garoill 
and M Falcov-Lisses Thyroid clink experiences. 

E Granville Crabtree and associates—s. Renal sur 
gay 

Staff—s Symposium on tumors. William Dameshu 
Malignancies of the blood for ming organs Harry 
F Friedman and Louis hi. Freedman Laryngeal 
carcinoma, diagnosis and treatment, presentation of 
cases. Reuben B Davidott Differential diagnosis 
of breast tumors Charles G M ixter Surgical 
treatment of breast tumors. Harry F Friedman 
Radiation treatment of breast tumors. Monroe J 
S cTTLEan coEi The diagnosis of malignancy from 
asdtic and pleural fluids. Harry F Friedman and 
Louis Albert Policy toward married women In re 
gard to carcinoma of the uterine cervix. Jacob TT 
Scjtwartx Diagnosbof cardnoma of the akin. Harry 
F Friedman Cinema of radium treatment of carci¬ 
noma of skin Samuel A. Robins Roentgen diorno- 
ris o I renal tumors. E Granville Crabtree Sur 
gay In renal tumors. Georoe C. Prather Results 
of surgery in renal tumors testicular tumors 
Daily ExhQr U in Alodtcal Rtstarch Laboraltrits 

William Dakeshex Blood changes In surgical conditions. 
Herrmax L. Blumoart Total thyroidectomy for 
chronic heart disease. Harry A Botov/ Renal fone 
tson tests in surgery Samuel A. Robots Demon 
rtratkm of Interesting or unusual \-ray fi1m« Mon 
roeJ Sghxehjtoer Surgical pathological specimens, 

SYMMES ARLINGTON HOSPITAL 
Tuesday 

F J Cotton —9. Bane and Joint surgery 

A. L Brett — 9 Tumor of the spinal cord shoulder 
arthrodesis. 

G P Towle— 9. General surgery 

S G Jones—9. \ olkmsjin s paralysis. 
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HARVARD MEDICAL SCHOOL 


Q Ki3c,trH Cocrorx »r*f Otto Vimixc—a (Bid* O 
D*w«tT*tK» of tin raodatiral Uctnn a»troG»s 
lift pubnowry OTtmkac* 

Cx viLM L Scot*** *»d #**oaite*—1 (Bid* El Coo- 
(tlT»ce •& (mctnm of tk* nod of lie Scran V 
Kr-OOID Routt* of rwttfflrmtne tmtnxei op to 
Intcu *fc*ie < 4 ei&o*<im*» R.vti* Lrtr. 
RocnltOTrtactcxJ araid>'i*t«c* 1 the Jatmi ~>e+ 
SUnm Vajct Ro rol* eodapatl U01i-.no Jewr* 
Fay Scot M***ir, Jarr* Auuo ird Orro fix* 
ka*x Report* o i c**e» treated »«i ud ef Dtml 
rw» M N 3<mvlTTmn Opemn * tmotrvBi 
witil rttoll*, focrvan picture derawmoc* Jo*’’ 
O'M ton Opm m tTtwtnwirt rr-Hthj lialirti 


Bcnidtog D— j 

G*o*o* B tTmoai Stadx« m miromboo ffpnxte 
U0K 

V*lt Jluin Socdc problon- erf tntkmmaooo ndatcd to 

me Aa cxpenttxotil Und) «rf rynop* 
tkeUc rrArrrt 

J L Bintr* Tty pevUuti! th of ike mimmhin 

lUwu) L UCATwc*rr»n Tte tmer ch»if*s »a tke tn«r 
ortJi at «fupi iu-tK ibnd 

Lurrt* Lr s-wx v-q> i erf tkt hrtwio 
tamer 

Buikfutg t — 

O A B*\x Tt «od \\ turn Brtti Jo*»t ch*K*» w 
■ttRiojt tram t uni 

He OH k. ft *n St pt x cj] «f*citotn 

Cicn. S Dir ii Tb» of iw» Cmpk.AU: 

*M m ittd K» hanot <• urU* pcoMrtnj t* »«r*fy 


H rrfww* 

BuiMioe ( — 

H u.oa fix Dil- fleet jf 'crrbril tnttmi oa tia drt 
UxM rnc»nM- r* the Twin 

U I ( re thn IN u« ( hyp*nooic tucro*e tohitn* 
10 mlacr cnntavxpiRjJ flmd p«m« wnbewt 4 **c 
ocxUn rue 

" •J.TT4 B UtvyA. S*sse rttxlXm of Ik* lyaapitVmc 
tvatem to artyrry 


ItaHiaj B—* 

D msC-Bx t> Sgty<->'. of iVny-eya Aao 

»MntKm jo vD rr 


Building E—i 

FA»>t 0»r» wM wiitJr OnLopedic ptrofjfcw* fra* 

Cluldrt* H<*p ul V H Snwtm S«to*s J 
So. vs* Pujure ind po*tur»J rcMvea U Fur 
ftia*.ixk t oof out 1 defomrt**. P Noitnx l*o*- 
lener t>-»ir~ptinu 

rkwtUi 

ToroxHY Ltot.\ Do vu, Mrvto TV J Mrrrct, J S 
Bah rod \\ nxioi a Rwnn— iBW* El C«i- 
frtCBtt 00 baimu to tbr fettd 4*d if**: 

Fr *4 

SjTnpocwo o* Irvitwrtrl Sorcrty—i—Bwicb** C 
IT A KocYW Isj*nt» erf tt* bid 


Hxkxy ilvxrvit T J Cermet xsvi J D Afivn I*Jinta 
of ti* t* v. r »» gyrton 

T I CtrrrCA CoB« frrctnre 
J H Bmarerr C*rp«l fnctarw 

Ortboprdie CLarc—«—Btnldicg E 
I W Sen Obrttuv*! foninn. 
v, Ckh CWeotnrfbti* 1 * »fi*U »»i duktrra 

R H Moetm. Sepot hrp* witfc i»»of\od bod* 

A T Lxoc OttmoyeLta c< th* t*m». 

R Jorus toim aidinl due—embryoHr uutaorf 
Jpfcyucloty * 3*1 potbdoRy 
A n Brt* rrrJt peroctU iparm 
S H Mows 3*pOc lap* «nti m otred lnraral bead*. 

ftuJj 

T\ trreu iltueum—M C a aa\ rn. Cm*ur —a 
Detaoottmjan erf Dmcbt coCtdwa erf rpae* mmtnuot 
ddoraitJ**, 4noaalx*, dm**er- B**r U3WH*, TO* 
X .* itx, hitcimrt. ud ■BOwctpr: tMn. >nti two* 
vrnlabW It* himmimo <v*c oi Ux*e «ped- 
nee» *tt» it*oj vn ike ilhBtt»t»o» (a tb- raooogrrpii 
on Boca Sueoma urred trr lb« fimmrxn Cdteft 
of SuJin**) 3fcxWi »l»m*g r*nooi type* of dib 
irrt «od eflrcu of op«t*tton TSctnre* ffixHtnit*! 
patbdngc*! ttpodum of boo* n Vr. Xlcturf*’ ctrf- 
Wctyj* FiaOara *ad dalocitwetj erf t-uo ta [hry 
eniled befrre uxbntrul oU*t* proirakd »o nusr »ife> 
ro«fd» TwbcrcnkaM of bone* »nd yerfat*. SypSib* *f 
mm Dtilucityay «ri»4f bt*>e* OW*arrrrlKr- 
atjrraa L L, ob«rtrK»J fmxrpj, toralrr* for trtnotnt 

Urtb.aniacitMtixAi.« 1 rv*nxaridW«bit4li*tTnr»rC£it»- 

MvsSAarcsirm memorial nastnAU 

Stiff—a Diydeae. Gtoiaa Levrxr DoaotatoDo* erf 
•echmaol bexrt. Wtujnr D 1U» Daae»fan erf 
certimtaaBogt*jo*mcor»>cct]00*ilbPU'iLx dii **** 
Ltx Mod>*rs Li\«j fwactaoa *Urr nUAtoyUitii. 
Dx. Itcrxr Report 00 *c«a* aodwcmai don* n 
bt*r» tamcrr er a ci . befert mwl atfUT rpmtion. Jtatt* 

y owxr VV«tfT raetiboftata tun Rcrrr Sob' 
co b* uni«i*ced & otrn. R. Muxn 
(U*iB 4*d t xfuoeo t of tbe itml* mam* 


r«orfoT 

Stiff—* Dry dm>c. B 110 C Oua Rr«d» of tb* 
Mmyimt 0*30 Curran* Knvxn GifUrfadd* 
dacMc n» daldreri IV t S. THWtti AbdK»m*l 
*aty*rr Chajujm SaviAi Sublet to kc *n*atncrd 
Fxaxx Burros Tbyrad tnmtftxnt- Loct» O 
Uirrvxn F rvetre* <rf tk» kip 

DoJr 

Stiff—V Opmtir* duies 

CHELSEA MEMORLVL HOPTTVL 
Thtrtitx 

Stiff —9 Dry dmtr. Crumf S*n*os c *tfx ibtr 
Ofl* Lurwxtirs B Ioqtol P*rfa»trd cn- 

e* 4 tm! derr Gtotat A Mtio \c*i* 

Trtk pemoeux*. Sutbiu B- Cmn Ciiati erf 
de*lh t* pmttitu* 

8ttff—* Geoertl fctnptil opeabm* 

Stiff—i. Dry dune Gowxrr Mohjkxn Ahi***4i 
in*u» Strrtty O Jotc* \cflannni* cootr*c 
tire. Axreji'ratiP time Ep*piiir*c»l 
erf tkc radan. Jews 3 Hnr>a»0’» Fmrtnw* *f n* 
AmIL th*-.rwi->aby Ftrumcr J fjmen 
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NEW ENGLAND DEACONESS HOSPITAL 

Tutsday 

F IL Latiet H. M. Chjte, R. B Cattill and R. H, 
OVEXHOLT—9 General surgical operations. 

Gilbest Hoxxax and Jake* Potfex— 9. Neurosurgical 
open tiota 

Rotaed IL Ovexholt— 9 Thoracic turgery operatiem 
G E. Haooaxx— 9. Orthopedic operati on ! 

Take* B Htexa—9. Urological operation! 

Ltkcolw F Sox, Phi up E. Woodbridcx and Uwam 
EvesXOLE— 9. AxuraUieiia. 

F IL Lahey— 9 CE»ophat<jd diverticulum, dry clinic. 
Gtuuacr Hoxxax— 0 Malignant exophthalmos, dry dime. 
Stafl—*. Dry din (a H M Clote Management of 
obstructhe jaundice exploration of commoo duet. 
Gujext Hoxxax Brain tumor!, malignant exoph 
thaimos SaxaM Joxda* Gostnc cancer and ulcer 
gaitrojefxmal ulcer F H Lahty Total gastrectomy 
for cancer gastrofejunal colic fistula, surgtry of in 
tractable ulcer Evjcxett Kietes Hemorrhage m 
peptic nicer Richard B Cattxu. Embolectomy 
parathyroid tetany 

Wtdntsday 

F H. Lahcv H hi Curat, R. B Caitell and R. H 
Ovxjlholt— 9 General surgical operations 
Gelbext Hoxxax and James Popitje— 9. Nenro*uigkal 
operations 

Rioiaxd H OvexhQlt— 9. Thoracic aurgery operation! 
G E. Haooabt— 9 Orthopedic operations 
7 Aim H IIzcxs—9. Urological operation* 

Lntcoix F SiKi, PmuE D WoonnxnxiE and Uxxaw 
E vraaoLK—o Anesthesia. 

Stall—1 Dry clinics G E Haooaxt Subdeltoid bur 
litia treatment of flexion deformities James L Pox- 
pnr End remit! in trigeminal neuralgia spinal fluid 
prearure dmamia Fiakx IL Lahtt (Esophageal 
diverticuluro byperthyroVllim. H M Currt End 
remit* in hypothyroidism Lrwm M Hcxxthal 
T hyrocardlac patients Everett Kiettx Ulcerative 
enhti*. Rickaxd B Cattelx. Surgical treatment of 
ulcerative eolith. Richaxd Otimqlt Urmteri tho- 
racoplatty In pulmonary tuberculosis cancer of lung. 

Thursday 

E P Josltw IL F Root L. S McKrrraicr and T C 
Piatt— 9 Surgical and medical diabetic ward rounds 
T C. Piatt— 10 jo Thigh imputation for diabetic gan¬ 
grene. 

L. S McKrrmcx—10 30 Gntti-Stoke* amputation for 
diabetic gangrene 

Staff—j Dry dune Surgery in diabetes radhtas E P 
Joann aledkal care of the surgical patient. L Rich 
ATD 1 OtoLiyngoiogical aspect of diabetes. H F 
Root Preventive measures In gangrene and Infection 
of the lower extremities. L. S McKrrraicr Fac 
ton influencing the level of amputation. T C Piatt- 
Indications for guillotine amputation. R S Titus 
Obstetric* in diabetes JlAXt Rocem Depreraed 
fracture of the spine in diabetes subdeltoid bursitis 
In diabetes meUitua. 

Friday 

F IL Lahey H. IL Clute, R. B Catteu. and R. H 
OvnreotT—9. General surgical operations 
Gelbzxt Hoxxax and Jakes Poeteh— 9 Neurorargieal 
operation* 

RtOLVXD II O.XMTOLT—9 Thoracic surgery operations 
G E. llACavrr—9. Orthopedic operation! 


Jams B Hid*—9. Urological operations. 

T.rvmrw F S«E, pHOtT D tiOtHJMXDGE and UlBA* 
Evtasatx—9. Amcsthesia. 

Stafl—* Dry dinks. R. B Catteix Cancer of the colon 
and rectum. Gilbext Hoxxax. Root resection for 
t-dgnTi kwl nmm igii cordotomy for pain. Jakes Pox- 
jtck Spinal cord tomora Richaxd Ovexcolt Can¬ 
cer of the breast, Jakes B Hrcxs Transurethral 
resection of the prostate. H. M Cum Subpbremc 
abttrsa. F H. Lahey and Fxaotc N Allah Para 
thyroid tumors J H. Waite Cataract surgery In 
diabetes meUltui 

PETER BENT BRIGHAM HOSPITAL 

Monday 

David Chetvex— a Surgical dime. 

II F NrwToif—J. Tboracoplaaty 
b A Levihe— 3 30 CircnlatoTy emergencies In surgical 
patients. 

Tutsday 

Stafl—9. General surgery operative Hinlr 
E C. Cutlex —2 Total thyroidectomy 
C L Deuce— 3. Symptoms and dlagnoiii of vascular 
thrombosis. 

Joes Honors—3^0 Swollen leg*. 

Wtdntsday 

Stafl—9. Gtneral surgery operative dlnlc 
Hcrrar A ChUstiax— t. Medical dink 
M C Sobkak— 3. Recent development* in diagnottic 
radiology 

E S Eueiy Ik —tjo Result! of lurgical procedure* 
for relief ol peptic ulcer 

Thursday 

Stafl—9 General surgery operative clink. 

W C Quiwbt —2 Indiestkni for and results of total 
cystectomr 

J C Eczzla and G P Gxaheqeld— j^jo Denervated 
kidney studied by means of the divided bladder 
M. S Stxocx— j. Methods of fra turn of fractures of the 

jaw 

S B WotBAcn—5.30 Surgical pathology 

Friday 

Stafl—0 General surgery operative rimlc 
DaitdCbzeve*— a Cancer of the stomach, 

F C Nrvrrow—1 vo Cancer of the te ctum . 

R. Frra—3 Function of the spleen. 

W P Mtramr—3-30 Treatment of pemldom snymti, 
motion picture demonstration. 

F R Obex— 3 45- Treatment of neuromuscular sequel* 
of pernicious anemia. 

INDUSTRIAL SURGER\ 

Tutsday 

H. C. Maxbix and H. P Towle (14* BeAeley Street)—9. 
D L. Ltwch and B A Gauvi* (143 State Street)—9, 

T1 tdntsday 

G W lloxax (31 Sti James Avtnue)—9 

Thursday 

U n.i jam Dolak (no Milk Street)—9 

Friday 

EL Shosleexl (ado Tronoot Street)—9. 

L. Lnrcn and B A Go over (*45 State Street)—9. 
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SURGERY GYNECOLOG\ AND OBSTETRICS 


NEW ENGLAND HOSPITAL FOR W OMEN 
AND CHILDREN 

Tt**d*r 

Lhith I) Aoutt, Blavcx* Araooo a>d G«_ccr Rock 

jc*x>— y StHpC*! opctaooo* 

Stiff“i Dry d«*3 Guacx Roacrci»n and Mujokoc 
t\ ooccuan Dt Afcmio Pune’t c«tbod of <kbv*n>t 
txmUnor f wclwi, caoooo prclarc and natskiz dear 
outrjixo lu» uacUajo Caronotn* (min* in * 

r jig »ncj»n treated for amoDorrt*** with Antmtra 
Axnu Max ton F tmmreoea trflixtr ui child a< 
w FlUCiA BMW* Camoeena trf kutoey with 
rnctaru K» in child of three Mjkiak t*wm F* 
milul nn»cu!u dytuopb) deeo(Uir»t»an erf c**n 
■ r»l nwtno pictum Biavchx. In oao Demon* tr* 
turn c 4 id type fracture of peh u with »pe- 

ail «po*r*tn* *rd Uc~A C Ijlv*\ Pttu»o» 1 palh- 

ctcfica] «p» ciB >eD> with cm* bayonet 

II <rfccarfo} 

Lrtmi D Aooo, Buvia Inw* aid Cun Root 
rc«D—o Stupai ofuntau 
lit* x 2 m \\ octDtix D* Fujctmur y s Uura, Ds. 
Gtracot E \ PWxaaj and M K. MvtA*A»o—9 
Obatttnml dime Danucaifatau of n*- 

tnraty mini roondi, prenatal dime*, p*not tt*i±mj 

Thararf > 

LumA D \»w», Bianciq. Vracoo and run Rjoc»- 
KflJJ—D ‘AirpCAl optnUOQ* 

Frerfjj 

LrrrnA D !»»*» lUv-oa Iraoooand Gun Rocs- 
ro«r —0 Dixpc-*! npuitn*» 

C\MBRlL»Ot HOSPITAL 


NEWTON HOSPITAL 

Tvttitj 

E D L%cc.ud— p B rejut impotitioc- 
G LI Mourn*—0 Rro»*tr*ct*» W dbcer 
G R Coo«*—9 Opwaucai I« fracured pattflr, 

E. G CiAinn—9 Cyatotocry 
F B Majcvdi— 9 PwrtwKio an**the*£a, 

D G Nimi-i—915 Dauncud eyvt* 0/ the aKWan. 

1L I S«crr»—9 30 Gimjwtt* « the dnodooio 
G C Px»tkt»— 9 30 Rrtul calcaha 
N P Biao-crr- 1 0 Straafolatfd henna. la U* **rd 
D C Nenn—10 Hyauretiotoy foe llbeoai* 

G R Oxwr—[0 Ttoj* rejair erf otcOADOa IrulWt 
0 M Mouiicm— 10 Ankle fracture# 

F R Ciau— w Ccaama Mcticw 
H 11 m*»—10 y lntoafcrtttptwo in infancy 
D G Vi'ilcto— to 30 Prtfwijvm 
E D LtaSAU?—to 4) Pwalytje ikst. 

R I Sarrn— Complete thyradectamy lor anfka 
p e ct o r u 

N r Bucun—11 ChofceyifoctaeiT 
H G Dtrxrm—«i Lv*»tw« erf *^Lc«ki» enn lot rtn- 
eo*e uVer 

Fnctar* md eutbopedic **mcM—p Dry dime. Dn*»- 
•tutu* ol ipplmtw* erf pJuter c**t 1, BoehV* tech¬ 
nique, ipphtatM erf AMknoe **D Wj tndjoc 
nUu, tmlment erf fnctam erf tlie vpa*. nvfo e W 
hyptiextcaw, (rune*, |uri.n», etc lrratnent « 
CcJlr* fuct»r» by Ujttoo-Ledef method, dmm»tu 
ti<*> erf neK type tnjtnenl tnettea »bd*rt«oci ijrfiBt 

Sut—1 Synpo**u» on obitetna E Gusnixi Cu»- 
tift Dwottuoo of ornuy tm-t w/edioe m p«i- 
nocy ( (oae-i C Pitrrti Diidmooo erf l»* tid- 
ney* m wegmney F R ClAJti, W F Eas**, *»d 
G F il 1 Pre- md jx«terprr»ti're eir» of 
StoirxT G \ Aver—1 \ r*y* of tnw»* tic ikaU* 


T ir«trf«l 

Stiff—9 General eoqpf il 4* bt*» 

Stiff—y Dry luue K It LKnutt Subject to be 
mnooocrd U I Dt L II McM t»t»N ind H. P 
Vf! i 1 ip»nd deccoerAtjoa of utern* SerKM 
F tn * bubya to be nuHinctd D* in KOU 
Sobjri it lA-anDnune d r T CPCo^Mil Cwnu 
uat jc 11 1, U li Ddrt try of»Imfif child from 
eltad nnAhit L H U Mabus P»tboR<icitHtbject 
t G. im»raocoi T H Laakai.P J Uijow lad 

I M Nm l> Subject to b« »«ntmnctd t\ 
STi « XT 11 Hrrrr*r>M Subject to be inncvotcti 

Stiff— bn dime V H UowtudU A Clumi- 
c\jn Hof'evboe Ldney H F Da Efl«ct erf pou 
IM uitbt fcAiUry giUttcme S S Hahtcp - O*- 
ttDcuyditii Stmlc Noiu. Sih/ect to b* u>- 
»t«c»d LWca* Ratou Subject to be tenogneed 

II P ffmuj AqaJjb* of ewa of bdaiy Kinny 

LONG ISLAND HO SPIT VL 

BrrfMtrfiy 

R. H Boun *nd T H, Pmua—9 Frictir* dnac 
Fnctaro of the aeci orf the (carer 1* ildedy p cvpAe 
donc*»Aljc» erf Sew tier troctMn tppwmj* 

II 8- \ ITT*—9 NeurotinpcH dt»gn*M 
J JL CcTtNarcKAM And C b 5 * ax— 9 Urofojjcd < 3 p*r» 

tK *4 

A. 9 M ArMncAN— X. rmc denwostutioK 
LB Atmo*—1 P»thoinoc*l 4 cmooair»ljoej 
C- L 5 * AX, R I Sjctk *od T C Paatt—* Gmetil 
ten-ped opmtioa* 


EVANGELINE BOOTH MATERNITy HOSPITAL 

nVrfaorfiy 

A K I ado, II 5 Pd.au, W J McDcwum, M 0 
Btxux J UocvjNt, D OoccfAl*. A. A L**i, J J 
CONWAY II Becx*. s Ocoooo ind R T PaDUM 
—0 GynecolofKil opentnu end cbttitnol f*b- 
cedam 

Stiff—» A iromr by tfcn»oc»tr*tion, chirtt, p*c(WW, *«J 
olnbu, of the ofwtrtocil rtp*ne*ce « the Booth 
DewprttJ MiicnuJ morubty foctcn* rapomtti* >** 
the ekehame rat* it the Booth lleapitil th*W^d*t 
e*^*, *uu*Qc», mnuftneit, and r«*alu obM****** 
Kpw uoaeui, u*lte«*< *»d u i nll i en » 

trees the ttindpotnt of ttftty dBoeocy *® r ' u 
00 qpenura loodeice, C»a»mi lertjcm, moda*®, 
mdicatnea, *»d mortiluy te«*tm* of pre^s^ey 
treatment, method* and rwolti over a loorteen y**t 
period dfVunhiag pehnmetiy heart <l»ea** «*» 
phcaled by prejaancy: fetal mortahly amly»* “ 
(no hundred cate*, patfecfcgy 

TvALTHAM HOSPITAL 
Frtrfey 

R L DiNcn*.u.Dtr, T W ID*am, D hli-a*o, J D 
Bauott. J U Sty** H Q Gaoxo**, fL CoU^x 
and II A. Wood— 0 fforpcal operabeai 

R. L DtNoaMJxixi, T W JlAJutD D hlcaWJ, ) © 
Baott J W Sox*, H Q Gaihot, R Cctita* 
aid H A U 00c—» piy dmRa Genual torMD' 
orthopedica, ofatefraa, pttboioKy *tc 
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FAULKNER HOSPITAL 


FREE HOSPITAL FOR WOMEN 


M'td today 

F J C ano n E. G Brackett and associate*—9. Bone 
and joint dinic, operative and dry 

Staff—1- Dry clinic. E. G Brackett Lame back. 
F T C o n o w Bone tumor* fracture* of pelvis. 
IL C. IIarbix Hand surgery; fracture* of the fore 
arm. J D Adam* Traumatic knee* William A. 
Roam Comprejaion fracture of spine. E. A 
Coe has Shoulder lesion*. B A. Godvth O* cald* 
fracture*. W F Conwo Ankle fracture*. H. K 
Sowlu Elbow fracture*. Danonxtrabo© of X-ray 
plate* and pathological «pe cimen *. G L. Dohertt 
Ann fracture* J F Gibbohs Care of multiple 
fracture* 

Tk triday 

E. L. Yooko J*-, R. C. Cochrare, A- R. Kihftox and 
a*ocute*—0 Opera tire dime. 

J R. To ebert and R. S Trrua— n Obatetrical dinic 

S. W Wioant—11 Postoperative pulmonary compika 
dons 

Staff—a Symposium on pre-operative immimixatiou of 
the peritoneal cavity H. L. Journo* Theoretical 
and experimental evidence of the benefit of amfetin 
E. L. Yocwo Jr. and Everett O’Neil Chnkal evi 
dence of Immunity from amf etin injection. R. C. 
Cochrarx and Burro ar IIaicltom Total thyroadec 
tomy for heart drvaae. F G Bal ch , Jr Injection 
treatment of hemorrhoid* 


COLLIS P HUNTINGTON MEMORIAL HOSPITAL 
Monday 

Staff—105 Turnon and diseases of bone*, dry clmtc 
J C. AtTD Calcium metabolism in di*ea*e* of the 
bemm. Chaiototo C Sirmqr* Malignant turnon of 
bone. Richard Demur Radiological diagnosis of 
bone tumora and certain rare forms of skeletal diseases 
C. C. Frarieem The phosphatase content of the 
blood in bone tumor* and akeletal disease* 

George A. Lelard and J V Mug*—3 .,50 Carcinoma 
of the Cervix. 

Friday 

Staff—*.15. Carcinoma of the oral rana*n m e mb rane, dry 
dinic. CHAWtoro C Struck* Choice of treatment 
In the Individual case. C. C Ltntn Result* of treat 
moit of csncfT of Lip. Graktlet W Tatlor Carta- 
noma of the mouth in the female Richard Dresser 
Radiation treatment of onl carcinoma Charles B 
Horn** Prophylaii* of cancer of the month 
Somers Sturgis Electrical currenti between filling* 
of different metal* a* an etiological factor in Ieoco- 
plakl* and carcinoma of the mouth. 

E. W Hermam and Leroy A. Bchall—3 30 Cardnoma 
of the accessory tin uses, tonaffs, and larynx. 

MASSACHUSETTS WOMENS HOSPITAL 
Thtnday 

Hexet T Hutchir*— 9 Panhysterectamy 
Stether RuumaraE—9 Plastic laparotomy 
William A. White, Jr.— 9. Laparotomy 
Reotrald Maroesoh— 9. Transrerte cervical ersarean 
tection. 

Robert L. Masor— 9 Thyroidectomy 
Staff—j Ihy clinic. Charles TT Lawrekce Endocrine 
*terfflty end-result* Dot ald Macombzr Problem* 
of itenbty CharLU F Paikter Congenita] obtu¬ 
rator dislocation of right hip cause* of ebamatlon of 
bone. J Stewart Rooster pathological specimens. 


Ttoday 

F A. Peurertoh G V Smith and S C. Grave*—9. 
Operative and dry Hmte Cardnoma of c er v ix uteri, 
treatment and result*, prevention, diagnosis of early 
case*, relation to cerviati* and It* treatment, compli¬ 
cations of radium treatment, relief of pain cardnoma 
of fundus uteri, treatment and results, classification 
other tumors or uterus—fibroids, adenomyoma. 

Wediuiday 

F A Pemdertot* G V Smith and Paul \ octroi — 9. 
Operathre and dry dinic Tumor* of the ovary diag¬ 
nosis, treatment, and remits. Cyatadenoma, granulosa 
ceD tumor Brenner tumor teratoma, endometnotis, 
diagnosis and treatment turnon of tubes, round liga 
ments, and vagina. 


Tktndaj 

G V SKmi and Johjt Rocr—0 Operative and dry clinic 
Sterility diagnosis, treatment and results, menor 
rhagia and metrorrhagia, diagnosis, treatment and 
results endocrine research dysmenorxbcea. 

Friday 

P A Pejoeitor. E. B Sheehar and S. C. Graves— 9 
Operative and dry dlnir Prolapse, procidentia com¬ 
plete tear of perineum verico- and rectovaginal fistu¬ 
la; kraurosl* volvm. cardnoma vulva; Trichomona* 
vaglnale* tumor* of breast, value of X ray treatment 


POYDVILLE STATE CANCER HOSPITAL 

Ttoday—i 

Errert hi Dalaxd The Maaaachnaett* cancer pny mm 

Herry Jaciaor Jr. Some aspect* of malignant lym 
pboma. 

Joe V hlrioa. Ovarian tumor*. 

Lakgdox Parjcot Treatment of cancer of the cervix by 
\ ray followed by radium. 

Roger Graver. Cancer of the prostate with raetastase* 

Charles Ki ochar Cancer of tne penis. 

Charles Duma*. X ray treatment of advanced ikin 
cancer 

Demonstration of case*. 


Friday—3 

Grahtley Tatlor. Radium needle* in cancer of breast 
Horaho Roger*. Chronic critic mastitis. 

Richard Dresser. X ray in the dkgnosh of gastro¬ 
intestinal cancer 

Shields \\ arreh Change* in tumor tisme caused by 
radiation. J 


Tohr Hqdgsoh Treatment of pain In cancer patients 
Carl Errlund Cancer of the antrum. 
Demonstration of eases. 


31 Alt rKinuN COLONY 
Tktndaj 

Ht T ™ T 01 atOint In « modem come 
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I N previous communications the author 
has drawn attention to the normal 
physiology of the kidney pelvis and to the 
value of pyeloscopy and pyelometrj in the 
clinical investigations of the pathological kid 
ney and in determining the etiology of ‘ kid 
ney pam ’ 

The author would in the first place like to 
express his deep regret that reference was not 
made in these papers to the pioneer work of 
Willis Manges in 1912 This work was quite 
unknown to him until his attention was re 
cently drawn to the fact by a colleague The 
author would like to state that he m no way 
attempted in his communications to lay claim 
to any priority in this work as in his comm uni 
cationB he made reference to the fact that he 
had been attracted to this line of investigation 
by the work of French observers in 1926-7 
In the present communication an attempt 
will be made to collate briefly the results 
obtained by pyeloscopy and pyelometry in 
about 100 patients with the di ni ca l symptoms 
and the pathological findings as disclosed by 
other methods of investigation where such 
ha\e been ob tain ed and to illustrate various 
types All the cases illustrated are women 

TECHNIQUE 

The ureter was first cathetemcd as large a 
catheter preferably No 7 or 8 Chamere 


as would pass being used The kidney pelvis 
(m the earlier cases) was then filled with the 
radio-opaque material and pyeloscopy was 
performed and the tracing obtained (pye 
lometry) The pelvis was then refilled with the 
radio-opaque material and a pyelogram ob¬ 
tained In the later cases (the majority) the 
technique was simplified In that the tradng 
was obtained first the kidney pelvis was then 
filled under vision, its capacity determined 
the contractions of the calyces and body of 
the pelvis (“ventricle”) studied, and the pass¬ 
age 0/ the “globule” down the ureter observed 
A pyelogram was taken with the catheter still 
intheureter Thccatheter was then withdrawn 
and another picture was taken immediately 
In regard to the method of obtaining the 
graphic record of contractions of the kidney 
pelvis and variations of the intrapelvic pres¬ 
sure the technique followed in tins invest! 
gatlon has been similar to that previously 
described (Jona and Flecker) except that ad 
vantage has been taken of a tnch of technique 
adopted by Trattner in his work on ureter 
ography in which he Injects fluid into the 
ureter to deter min e its capacity' and to induce 
expulsive contractions It was found, how 
ever that injecting the fluid with a hypo¬ 
dermic or serum synnge often invoh ed the use 
of a great deal more pressure into the pelvis 
than was good for the patient judging by the 
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painful response evoked Jhe apparatus was 
therefore slightlj modified by connecting the 
reservoir via a T piece and a itop cock with a 
burette the height of which abo\ e the patient 
could be adjusted and the water run into the 
pelvi* at a pressure of 30 to 50 centimeter 
water pressure from the burette and imrac 
diately stopped when the patient complained 
of pain 

1 RESULTS 

It would not be out of place first to refer to 
an interesting phenomenon observed in many 
pyelograms of a class of patients who suffered 
from chronic Tudney pain and in whom fill 
ing of the kidney pelvis was accompanied by 
great and often persistent pain comparable 
with the pain for which she was seeking relief 
In the das* of patients referred to the ca 
paaty of the pelvis as indicated b> the amount 
of contrast fluid which could be injected before 
this pain was elicited was generally 1 to 5 
cable centimeters and it was found that the 


pyeiograms invariably showed filling of the 
collecting tubules and injection of the 'kidney 
substance (Fig 1) Pyeloscopy and the pye 
logram in these cates showed a condition of 
spasm of the calyces and of the body of the 
pelvis ( Ventricle ) accompanied by reins 
tion of the communicating channels and also 
of the ureter in Its upper two-thirds although 
there was generally some spasm in the ureter 
in its lower part When the calyces contracted 
the contrast material used for the pyeloscopy 
and pytlognun generally passed readily into 
the body of the pelvis and the globule formed 
in the upper ureter was passed readily down 
the ureter to the region of spasm where it was 
temporarily held up and then passed on into 
the bladder The author considers that this 
hold up is responsible for the patient • kidney 
pain The unne produced by the secreting 
•pparatus of the kidney is passed into the 
collecting tubules but cannot enter the calyces 
on account of their spasm and is thus dammed 
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Ft* 3 Catheter 1 topped at about 3 centimeter* from pelvis at apaam In ureter in 
relation to a *hgbt kink in the ureter AD calyces contracted nefl bat apparently In a 
condition of apaam. Capacity of pel via 3 cnhic centimeter*. Vomited buc on Injectmf 
fluid into kidney peivi*. Hold-up of alio bale at 3 centimeter* from pelvis In region 
of tip of catheter and occaiionai antiperatalda. Pyelogram abo ihrrw* apparently 
laminated atone in refatioo to upper pole of kidney Cholecystography r nnfimu 
presence of atone in gaD bladder Cnolecyitectomy Relief. 


back into the collecting tubules and pain re¬ 
sults If the author’s suggestion that there is 
a normal “maintenance filling” of the calyces 
and pelvis (Jona, i) is accepted then one 
might say that in these cases on account of 
the condition of spasm in the calyces and 
pelvis there is no (or diminished) mainte 
nance filling of the pelvis or calyces Thus any 
resistance to outflow from the ureter (either 
by spasm in the ureter or temporary obstruc 
tion or Linking by some extraneous cause) will 
immediately result in damming back of unne 
directly into the kidney tubule system with 
sensation of pain and impairment of secretory 
activity Whether the dilatation of upper 
ureter communicating channels and collect 
mg tubules associated with spasm of the inter 
vening “ventricle ’ of the pelvis and the 
calyces is the result of a reciprocal innervation 
such as one would expect to exist between a 
sphincter (or a duct) apparatus and a detrusor 
apparatus respectively cannot be stated but 
this would be a more satisfactory explanation 
than mechanical dilatation due to back pres¬ 
sure The causation of this condition of 
spasm is often difficult to elucidate but in 
most cases it could be attributed to some 
pathological condition in an overlying viscus 
such as the colon or appendix or a viscus with 
related innervation such as ovary fallopian 
tubes gall bladder or appendix or some 
pathological condition m the cellular tissue in 
relation to the ureter, generally the result of 
some previous operation or inflammation 
Thus a pathological appendix or gall bladder 
might be the cause of a spasm of the right 
ureter pathological ovary or tubes the cause 
of spasm of the corresponding ureter and not 
uncommonly spasm of the ureter was found 
in the region of the brim of the pelvis or be¬ 
tween this part and the unnar> bladder where 
one might readily understand thickening and 


inelasticity of the pelvic cellular tissue after 
operations on, or inflammation of, the pelvic 
viscera. Figure 2 shows the pyelogram and 
Figure 3 the tracing m a patient who com 
plained of pain referable to the right kidney 
This patient was very tender m the right 
costovertebral angle When the kidney pelvis 
was filled to capacity (3 cubic centimeters), 
she complained that the pain that she felt was 
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Fi* 6 Sfcixjuidy cootracun* pdw* »itb t ^' r 
unjTaaent 0 i global* down ureter There a afn»n*t 
4ata at aboot to CBitjmrten from tka kidney **» 
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whit abc imully fdt, and the vomited green 
bile. The pyriogram alio ihowi 1 large c*l 
cuius m the gull bladder (confirmed by chole 
cystography) Cholecystectomy wa* per 
formed and the ha* been quite free of her pain 
and "bflicmj attack* since Patients of this 
type with spasm of the pelvi* of the right kid 
ney alio almost Invariably vomit when the 
kidney pelvi* i* rapidly filled (for example 
when the contrast fluid I* injected for the 
taking of the pyelogram) and the vomitu* is 
generally bOe stained an Indication of excea- 


*ive regurgitation of bile into the stomach and 
of antlperiitalsl* In thl* viscu*. Theie patient* 
will often volunteer the Information that when 
the pain for nhich they are seeking relief 
come* on they vomit. This vomiting reflex i* 
not an uncommon symptom of spasm in any 
hollow viscus unable to expel it* contents, 
*uch as gall bladder or appendix. When the 
condition 11 on the right fade and is anodated 
with a diseased gall bladder the pain dis¬ 
appear* after cholecyitectomj In ca*e* in 
which spasm is not apparently associated a ith 
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Tig 7 Sluggishly ecotiskcting cslycts sud as each calyx 
contract* it empties through dilated communicating chan¬ 
nel direct through pelvis into ureter 

Fig 8. Actively contracting alight hydronephrosis 16 
cubic centimeter* fluid injected into pems without pain 
Catheter held up about 4 centimeter* from kidney by kink 

a diseased gall bladder as when a normal 
Graham’s test is obtained the patients very 
often respond readily to Buch a drug as qin 
nine and after a course of treatment for a few 
weeks often remain apparently cured but 
even in these cases one cannot help feeling 
that when no pathological condition in the 
unnary tract is demonstrable a pathological 
condition m a related viscus is the cause and 
should be sought for This is illustrated in 
the pyelogram (Fig 4) and tracing (Fig 5) 

Another interestin g case is illustrated by 
the patient whose pyelogram (Fig 24) is 
shown 

Thi* patient has h»d several attacks of hematuria and 
pain in the right knn. Radiological examination of the 
urinary tract was negative The urine contained pu* and 
blood celh. Pytkacopy showed spasm of the kidney pelvis 
and upper ureter as far as the bnm of the pelvis Chole¬ 
cystography was done and the report was ‘pathological 
gall blad der ” At operation a diseased gall bladder con¬ 
taining several «m«P stones and a diseased appendix were 
found- The gad bladder and appendix were removed and 
the patient has been well since. It is suggested that m this 
case ths kidney pelvis was infected across the peritoneal 


in ureter above which ureter was atonic (Patient has 
large sublnvoluted uterus ) The dilated pelvis and ureter 
can be regarded as a failure of these parts to Involute 
from the enlarged conditioc which is normally found 
m the presence of pregnancy to the normal non-preg 
nant use 


cavity from the infected gall bladder thus accounting for 
the baalluna and occasional hematuria. 

In the present analysis an attempt will be 
made to present tracings and pyelograms il 
lustrating moat of the following pathological 
variations of the normal physiology of the 
kidney pelvis 

1 Normal tracing Calyces and pelvis 
contract normally and globule passes normally 
down ureter, capacity of pelvis about 10 cubic 
centimeters (Fig 6 HL Fig 7 ITT ) 

2 Atony of pelvis (a) Calyces and pelvis 

contract poorly when pelvis is filled, capacity 
about 15 to 25 cubic centimeters (Figs 8 9, 
10 15 21) (b) Calyces and pelvis contract 

well when only about 3 to 5 cubic centimeters 
of fluid is in pelvis This is seen m tracing 
Figure 11 after patient has sat up, when 
kidney pelvis partly empties itself When the 
pelvTS is apparently quite empty (after the 
patient has sat up for some time) the con 
tractions are shallower In these cases the 
tracing shows very shallow waves due to poor 
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O P> l°erain StajocaMj coctractm* iltjcbt hy 
^WKptrasi <- U f*k» j cubic ccntrartm (tv 

con tractions. When the patient Is made to ait 
op some of the fluid u expelled from the pelvis 
b) the rile in in Impel vie pleasure Induced and 
the wave* are increased in amplitude (sec also 
Ffg 13 I and II Fie 13 ITT shows the effect 
of overfilling the kidney pelvis and Fie 13 
IV the improvement in rhythm (abolition of 


FIs 9 StojnniJy axitractmithflit hydnijrpirt*! (cv- 
paaty of pehrw about 13 mine centunrtos) Scir* bold-op 
In urrtrr at bnm (“rtfotMuc" i law ptite 6c contracted 
peptk) Opefitjoc foe rt Uu Tt r trd a tern* (CJhaa c^cr 
*tx») and chronic appendix fippcncticrctomy perferart) 
Patient abo kadptoard cream, colon in prl\«, asd apnoc 
trim enccoion 

antiperistalsis) b} emptying of the Judney 
pei\u by sitting up and lying down leveral 
times) The tone of this class of pelvis can be 
improved b> gi\ing stimulating drugs such as 
eserine or strychnine in ordinar> therapeutic 
doses o\ , cr a period of one month or more, or 
an occasional injection of pituitrin (Fig 8) 

3 Spasm of the pelvis Capacity of the 
perns about 3 to 5 cubic centimeters (1) 
without any apparent antiperistalsis tn the 
ureter (2) with antjpenitalsls in the ureter 
Shallow waxes are seen which are not im 
proved as a rule by sitting up However if 
the pelvis is overdistended the waves improve 
when patient sits up (Fig jo IT) When 
antiperistaisls occurs these waxes of and 
peristalsis are superimposed on the waxes of 
the caljxal and pdxic contractions and so an ir 
regular senes of waxes is produced. Occasion¬ 
al!} the sudden distenbon of a small pelx’ia 
apparent!} stimulates its musculature and an 
improxTd aeries of waxrs is obtained (Ffg 
jo III, HQ The spasm in these cases can be 
relieved by glxing quinine sulphate or hydro¬ 
chloride say 5 grains three times a da} If 
the kidney pehds Is contracting too rapidly 
the condition am be relieved bv aceto-salfcyhc 
add. 

4 Spasm in the ureter (i)xnthout apparent 

andpcristalsJs, (a) with antiperijtsldi in the 
ureter—(a) up part of the ureter (b) up to 
pdvi ureteral junction (c) in to pdxds (see 









SURGER1 GVKECOLOG\ AXD OBSTETRICS 


T*o 







Fit I, 



Fi| 14 
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PytlofTxm shows Oho* ci ctJVmm tobn>' Trwmt 
i and 4 


Fig i, III Fig 17 Fig 20) (d> in to a calyx 
fFig 14' 

If do antipenatalsH ocain the pressure in 
the pelvi 4 iteadilv mounts until the waves of 
contraction pass through if there u anti- 
pemtalns arrhythmia is produced In the 
latter case the pressure in the pel\ is is low and 
there is ver> httle rue in pressure when patient 
sits up The pain in these cases is beat re¬ 
lieved b> an injection of pituitary extract, and 
with the restoration of normal function it is 
remark able bow kmg it will remain apparentlj 
normal—at anr rate the patient feels well 
One such case was illustrated in a previous 
paper (Jcma 7! 

s \ton\ or dilatation of upper ureter 
Greatly lowered resistance to outflow from 
tidnev pelvis- ‘Shallow waves shown with 
verv small rise in intrapdvic pressure after 
patient sits up or lies down or after the in 
jection of fluid into the kidney pelvis (Fig* 
23 33) These patients are beat refieved D> 
giving esenne and in cases in which there is an 


associated spasm of the kidney pelvis quinine 
u given with esenne 

6 Arrhythmia accompanied tr> pain When 
the arrhythmia is abolished, tracing shows 
regular contractions and the patient s pain is 
relieved (Fig 6 HI Fig 35 Fig 16) 

The patients, ho w e v er do not readily fall 
into one or other of these groups but one often 
finds combinations of the various groups and 
in cases one maj find spasm m one part of the 
system and relaxation In another Where 
some definite pathologj of some related visess 
cam be determined It is easv enough to under 
stand the basis of the dysfunction of the 
pelvi uretenc musculature bnt In case no 
definite lesion is demonstrable search must be 
made for the cause In the kidney itself in some 
pathological condition in the urine such as 
phosphate or unc add crystals, or m some dis¬ 
turbance of the pelvi ureteral musculature 
Itself or its nerve suppl) In this latter regard 
the physiological information xs rather vague 
Many of these patients are of neurotic tvpe 
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Fig j$. HHUted right kidney pelvu with ilugguhly 
contracting calyces and pelvis Globule parted quickly 
down ureter (ace alao Fig 16) 

We know that in the dog (Starling) the 
kidney receives nerves from the fourth dorsal 
to the second lumbar segments via the svm 
pathetic chain through the renal plexus 
Many, if not moat of these nerves are un 
doubtedly vasomotor but some must be ef 
ferents to the smooth muscle of the renal 
pelvis and the ureter Whether some of these 
are also ailerents has not to my knowledge 
been definitely determined and it would also 
be interesting to know definitely what happens 
to the branch of the vagus to the renal plexus 
described by anatomists (Cunningham aland 
whether this twig contains afferenta or effer 
ents or both. In regard to other viscera the 
gall bladder ia supplied from the left vagus 
and solar plexus (Cunningham 3) the ovarv 
from the tenth dorsal nerve the fallopian tubes 
from eleventh and twelfth dorsal and tirst 
lumbar segments (Cunningham 6) and the 
appendix from solar plexus and possibly also 
the vagus. The kidney however is appar 
entl} able to function and its musculature can 
carry out its function when all nerves have 
apparently been cut as has been done b> va 
nous surgeons m the operation of so called 
renal sympathectomy This fact is also de 
monstrable in the isolated kidney One has 
also seen patients m whom a pathological gall 
bladder has been associated with dysfunction 
In the left kidney pelvis and the patient has 
had relief of her kidney pain after cholecys- 
tectom> That marked reflex effects m&) be 
set up from the kidney is also well known and 
m the class of case referred to above where one 
finds by pyeloscopy spasm of the kidne) this 
is common In such a case m which the pelvis 
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kig 0 Pyelogrmm Dilated kidney peKU with Uug 
gi»bly contracting calyces irxi “ventricle'’ (teealjo Fig 15) 

is rapidly filled the patient complains of great 
pain and often vomits (the vomitus often 
being bile stained) the pulse is slowed and the 
patient becomes pale and Tuiocked out” 
Such a case is illustrated in Figure 9 At 
operation this patient was found to possess a 
chronical!} inflamed appendix with a ptosed 
ascending colon and aecum spastic trans¬ 
verse colon and retro verted uterus. She has 
been well since operation (removal of appen 
dix and correction of retroversion) but what 
her kidney pelvis is like now the author can 
not say because the patient dedines further 
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F« 1 rvhn «ikj rilycr^ ccpetfwctme rorihrfy \otJ- 
prmtibj* ta ufrtfT from near bnm bad. fnl pchr» »t 
irtrfchr 1 irrvaJj. with ocoukmuI Mitb of dobclr 1* 
nrritr 

Ft* il C«p*cit} of fwKH 4 cubic cretirortcr* «fl 
culj-cc* tilled and coat/ictm* feeUr Globule in ureter 
P«»fd down to to ccnihoctm rowdily wad bcU tro 10 » 
vctioo of orotrr 10 l iS cmlrmetm from pch ts w»d *r*n 
t brim intqvn^uka m thcv uxlxm*. PjrSorrun 
HmU cwhtrw aad ippin-DI atony of all cocniwnnxatna; 
ehaonrt* with Glm* 0/ coJVrtlnc tubnW of Lldao <*"* 
•l*o F* o> 

investigation u the fed* quite well \nolhcr 
important aspect of the subject which must 
alto determine our interpretation of the ef 
fed* obtained is the apparent difference in 
the picture* sometime* obtained bv intrave- 
nou* and retrograde pyelographv Such a 
case is illustrated b\ ligure 13 The pvelo- 
gram obtained bj In t rave no u* pvelographv 
•how* an apparenth normal riaed and verv 
poorh filled pelvi* wherea* b> the retrograde 
method an obvious hydronephro*!* uith 
“rounding of the calyces” is demonstrated 
The author think* that in this case there was 
impaired excretion b\ the kldnev (this is sup¬ 
ported b} the poor shadow in the intravenous 
pvelogram compared with the shadow of the 
opposite kidney) and that the patient • pain 
only came on under conditions when the out 
flow of unne from the kidnev was impaired 
and the pelvis became distended 
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Fig 13 
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ventneie 

11 Some atony of pelvii and upper ureter "Tere- 
.7“ *PP* r ® u 7 ran down ureterai fist u it wai run Into 
fwfw.ra' auJecyitograpinr “patl»k*ical gall bladder 
^ration hydrapi of gall bladder which contained x» 
^ ^ometen “white bile,” huroeroui atone*, jt 
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Fig it All calycea contracted well Rnldjm t_ 

fection Appends omyamrralyear,a^)^^ 
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Fig *6, Irregular contraction 




This point requires further investigation 
which will be much facilitated when it will be 
possible to observe the contractions of the 
kidney pelvis and the passage of the * globule’ 
down the ureter without the necessity for the 
introduction of a uretene catheter which in 
traduces a foreign (and sometimes disturbing) 
element into the investigation There can 
be little doubt that the inlying catheter must 
tend to induce spasm erf the ureter but it is 
suggested that this only mirrors (perhaps to an 
exaggerated degree) what normal!) occurs in 
the patient 


Regular after pitaitnn 
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The occurrence ol antipemtaln* in the 
ureter was bo frequent unit one wonders 
whether thi* mat not be a pathological exag 
geretkm of a normal occurrence—that 11 to 
*a> that tinder certain normal condition* anti 
peristalsis does occur and that under certain 
pathological condition* it U exaggerated We 
do know that antrperiataliia i* a normal con 
ditktn in the colon and facilitates the absorp¬ 


tion of water from the bowel May not *ta*I* 
with antfperbtal*!* m the kidney duct lyitem 
in the *ame waj determine a phjafologlcal 
back working in to the tubule system of the 
kidney and thus facilitate absorption of water 
In the tubule* 2 It waa found that antlpen- 
italsis in the ureter 1* more commonly seen 
when the nnnary bladder was full than when 
it was emptied prior to the pyeloacop) 
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Fig i A diagrammatic Qlmtratkm of the method used in 

tbeprtllmlimiy arpcnmenti A loop ai in tat me ti joined by 
an anaatomam to abort circuit the fical itraLm Obatruc 
tjoo at 1 rlrei a long aegmeot diatal to the obatraction 
in which tiio pcxiataitic wave a directed away from tbe 
blind end 0 bat met »cm at point j giret cqoal aized prem 
mal and data] loopa. Obatructioo at point j create* a 
long blind loop pnrdmal to the point of block in which the 
peristaltic wave la toward the blind end It ta In this type 
that material la trapped In the blind loop 

RESULTS 

In all 60 dogs were operated upon Thir 
teen of these were discarded from considers 
Lon for various reasons Two died of dis¬ 
temper, 2 died from acute intestinal obstruc 
Lon 1 because of torsion of the mesentery and 
the other from hemiaLon of bowel through a 
rent in the mesentery Three developed pen 
torntis soon after operation All had a leak 
in a suture line i at the anastomosis the 2 
others from the invagmated end of the severed 
bowel Six animals died from mtussuscepLon 
These all occurred m the prehminaiy expen 
ments in which inadequate care was exercised 
to suture or Le together firmly the two ends 
of the severed bowel IntussusccpLon never 
occurred in the proximal segment To do so 
it would have to go against the direcLon of 
the peristaltic wave. Consequently in later 
expenments designed to Btud} the effect of 
blind loops having the ficcal stream earned 
mto them, it was not necessary to guard 
against intussusception But in cases in 
which the direction of the peristalsis is from 
the blind end toward the anastomosis mtus¬ 
suscepLon will regularly occur unless pre 
vented by fixaLon from suture or adhesions 
In 7 animals loops up to 5 feet in length were 
joined by an anastomosis but were not ob¬ 
structed. They were desired for comparison 
with the obstructed loops. After man> months 
the} showed no significant alteration from 
the normal One interesting fact was noted 
that the anastomosis often persisted In one 
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Fig 3 a, A dagnunramUc representation of a bbnd *tg 
meat ra whii^i pcniuUu empties the loop In practice the 
two cat endi were Ued together to prerent lfltmmjceptKm. 
b, Represents the opposite condition in which the ms 
tensl is esmed into the blind loop br the direction of the 
peristaltic wa\e thus causing a trap for the aanraraktioo 
of intestinal contents 

instance it was patent 1 year after operation 
This observaLon is contrary to the concep- 
Lon that an abnormal opening in an un 
obstructed viscus will close 

The fate of bltnd loops distal to the obstruc 
tion When the direcLon of the penstalLc 
current is away from the blind end and toward 
the anastomosis (Fig 2, a) the segment of in 
tesLne remains empty If any material gets 
mto this portion of the bowel it is promptly 
removed In 8 animals loops of 1 2, 3 and 
4 feet in length were created m the jejunum 
The dogs were observed for 3 to 6 months 
The appearance acLvity nutnLon, appeLte 
and bowel function of these animals was nor 
mal The blind loop when examined at opera 
Lon or postmortem was collapsed and empty 
Both gross and microscopic examination of the 
Intestinal wall showed no abnormality It 
may be concluded that moderate sized blind 
loops below the obstrucLon are harmless 
Peristalsis tends to empty the lumen since 
it is directed away from the blind end This 
type of loop Is a functionless segment of bowel 
The effect of blind loops proximal to the ob¬ 
struction When the direction of peristalsis is 
toward the blind end material is trapped in 
the loop of bowel (Fig 2 , b) It is earned in 
but can not get ouL This results in the col 
lecLon of intestinal contents with difatabon 
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of the intestine to iorm a veritable cesspool 
of the loop It i» a studi of these animals 
that has been oi the greatest mterest In the 
present investigation 

There were 41 dogs with proximal blind 
loops that were suitable for study In a con 
sideration ol the results these mi) best be 
grouped into those with short medium and 
long jejunal loops and those with an Heal seg 
ment 

Short jejunal loops bix dogs were studied 
with short blind loop* in the upper jejunum 

Dog 31 109 had a loop 6 inches long Dor 
mg his period of observation of 16 months 
there were no signs or symptoms of abnormal 
ity At autopsy the loop was small collapsed 
and empty It measured only 4 Inches In 
length Dog 31 23a had a 9 Inch loop which 
caused no trouble At the end of 15 months 
It was inspected and found to be 5 Inches 
long collapsed and empt) Dog 31 310 had 
a 11 Inch loop which after 12 months pre 
sented the same result Thus blind loops of 
1 foot or lest In length caused no barm to 



F* 4 Koenlxtnotrmei cJ 4 dilated blind kop TW 
irroTn who* powerful perwUldc wmre* dimnt tbe bwrmnn 
int the ddsted end Control th« «»e of the Hiod 
9 with the normal mtrstme, I 

the animal The\ apparent!) emptied them¬ 
selves 

Three animals wen. observed with 3 foot 
blind jejunal loops One of these lived for 
8 months without evidence of abnormality 
It was found on inspection that the loop was 
dilated and filled with a thick cheesy material 
In the 2 others perforation of the bowel and 
peritonitis caused death in one instance in 
42 days and in the other 154 days after 
operation. Both showed a large dilated blind 
loop filled with food and foreign matenal 
The bowel had been ulcerated through by a 
piece of bone in one dog and perforated b\ a 
splinter m the other Neither of these a nim al s 
showed systemic change prior to the per 
foration 

Medium sized jejunal loops The animals 
which had medium sued blind loops were the 
most interesting of the series There were 10 
in all 6 with 3 foot loops and 4 with loop* 
4 feet in length 

Of the 6 with 3 foot loopa, 1 died in 901 
day* from perforation of the bowel and pen 
tooitia, 2 were sacrificed in icS days and 241 
days, respectively and 3 died in 148 174 
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and 201 days after operation from the effects 
of the blind loop Of the 4 animals with 4 
foot loops, 1 died m 170 days from per 
foration, 1 died m 102 days from the effect 
of the loop, and 2 became qmte tone but 
were saved from death by the resection of 
the loop on the one hundred and sixty sixth 
and two hundred and twenty first days re 
spectively Thus there were 6 dogs in this 
group which developed deleterious effects of 
the dilated blind loops These animals all re 
acted alike They were perfectly well for 2 
to 4 months The first sign was diminution 
m appetite There would follow progressive 
weakness, lethargy, and loss of weight. The 
animal would appear thin listless, and weak 
The eyes would be sunken and dull as the 
emaciation became extreme Often the am 
mal was too weak to stand There was never 
vomiting Diarrhoea occurred only at m 
frequent intervals m a few instances but all 
had loud rumblings and borborygmi m the 
abdomen Unless the loops were resected 
these animals died 

On examination the blind intestinal seg 
ment was so greatly enlarged (Fig 3) that it 
often appeared to occupy most of the abdo¬ 
men There was progressive dilatation so that 
the diameter of the blind end was often three 
to four times that of the normal intestine 
The length of the segment was mvariably 
shortened from that at the original operation 
The walls were greatly hypertrophied so that 
the muscular portion was thnee that of the 
normal bowel There was an amaxing amount 
of material m these blind loops. The intestinal 
contents varied from thin putnd material to 
a thick cheesy substance Interspersed m it 
were hair, bones, slivers of wood glass gravel 
vegetable fiber, and seeds of many lands All 
this was churned together into a heteroge 
neous mass complete^ filling the lumen 

It is very instructive to watch these blind 
segments under the fluoroscope after they 
have been filled with banum When the m 
testine Is inacti\ e the loop appears uniformly 
filled and the walls are smooth Perista lsi s, 
beginning near the anastomosis sweeps down 
to the blind end As the strength of the wa\ es 
increases the inasura caused b> them deepen 
until the lumen is nearly obliterated The 


banum is earned up to the blind end which 
becomes dilated (Fig 4) The dilatation in 
creases as wave on wave drives the matcnal 
mto this cul-de-sac. After a variable period 
of time the peristaltic action becomes feeble 
and finally ceases With this the banum flows 
back through the loop, the dilated blind end 
resumes its former size, and the re m ainder of 
the segment fills. There is no evidence of re¬ 
versed perist alsis m this process. It is a flow 
mg motion apparently initiated by the elas¬ 
ticity of the dilated blind end Some of the 
banum spills over through the anastomosis 
mto the distal intestine It is probable that 
this is the mechanism of removal of the more 
fluid contents of the blind loop and the ex 
planation of the retention of the solid foreign 
substance The latter cannot flow out as does 
the fluid At the end of a week all the banum 
had been eliminated from the segment 

It has been noted that 6 of these dogs died 
after a penod of anorexia lethargy, and ema 
aation It is presumed that death was due 
to the effect of the dilated blind loop In order 
to prove this, however, it was thought neces¬ 
sary to demonstrate recovery from symptoms 
after excision of the loop This was done w 
two instances Since both were similar, the 
detailed recording of one will serve as an ex 
ample 

Dog 32 249. A black and white long haired male 
of 50 pound* was operated upon December 9 1932 
A blind loop 4 feet long waa made from a point 11 
Inches below the duodenojejunal junction. The con 
tinuity of the intestines was re-established by an 
isoperistaltic lateral anastomods. 

The a nim al had an uneventful convalescence with 
primary healing of the operative wound. He was 
perfectly well for over 3 monthi. In March of 1933 
no began to lose his appetite. This progressed until 
in April he mas taking less than half his dally ration. 
He became listless and lethargic By the first of 
May solid food was refused and onh water or milt 
in small amounts waa taken. Weight km had be 
come marked and lethargy was increased so that he 
moved only occasionally 

On Ma> 24 it was noted “the dog la thin, ent 
dated so weak that he can barely stand, and 
lethargic His e>es are dull and sunken. There are 
skin ulcerations over the sternum and hips, despite 
a soft bed There ha* been neither vomiting nor 
diarrhara The blood non protein nitrogen Is 31 
milligrams per 100 cubic centimeters, the chlorides 
551 milligrams per 100 cubic centimeters, the sugar 
92 milligrams per 100 cubic centimeters, and the 
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auboc diorid* 50 volume* per centum He now 
*ebfh* 2$ poundt, Juit ialf H* fanner *dxht " 
He ni flven 500 cubic centimeter* of 5 per cent 

£ arose lntr»eeooa»ly on Msy *3 end t 6 On this 
ly under ether inmtbetu tie diUted blind loop 
in resected After operation be sat placed on a 
toft bed in a * arm room He made an uneventful 
recovery taking water and milk on the first 1 days 
after operation He then took amall amount* of 
aoDd food, table soaps mlted with aalmon or hrer 
Hu appetite and Intake Increased, he puoed wrijtbt 
and hi* eoerf> returned On Aujuat 17 he had 
retained hi* normal weight bem* 40 pound* 6 
ounces At till time he wa» occasionally taken out 
for a run On theae occasion* be is* energetic and 
active, ikyiarkint about sith exuberant tpmtt 
H the walk wa* near good cover be sould course 
back and forth looking for pheasant* He gave 
every Indication of bang a normal, healthy dog 
Observation » a* continued for 6 seek* to make 
rure that recover} **» complete 

Tbit, and the other aumlar experiment 
(Dog 32 170) prove that the blind loop gave 
rise to a metabolic disturbance which la re 
lieved by it* exdston 

Large jejunal blind loops There were 11 
experiment* with long blind jejunal loop* 
Five were with loop* 6 feet in length and 6 
were s feet long Of these 3 animal* lived for 
a longer period than the re»t of the group 
Dog 31 168 with a 6 foot loop lived 70 days 
and Dog 33 134 with a 5 foot loop lived 81 
dayi There animals presented the charac 
temtic changes of intoxication described In 
the 6 animal* with shorter segment* The 
Wind loop* were greatly dilated thickened 
and filled with inspissated material when et 
amined at autopsv 

On the other hand the 9 remaining dogs 
presented a iharpij different picture Soon 
after operation they had dlarrhmo, lost of ap¬ 
petite los* of weight dehydration and ema 
datlon They died In 5 7 10 11 14 15 and 
33 days after operation At postmortem ex 
amination the loops were dilated with gas or 
fluid but were never markedly distended- It 
wa* thought that so much of the small in 
testine had been withdrawn from active use 
that these animal* suffered from a lack of 
absorptive intestinal surface 
Blind loops in Ike terminal ileum Five ex 
periment* were conducted upon bhnd loop* 
of the terminal ileum All were done with a 
3 foot Intestinal segment Two animal* died 


from pen tom ti* doe to perforation of the blind 
loop by a foreign body The 3 other animal* 
lived They showed no deviation from the 
normal being well nourished healthy and ac 
tivc They were sacrificed at the expiration 
of 8 month* Examination showed the blind 
loop to be greatly dilated thickened and 
filled with dtbri* The latter consisted of aolld 
foreign material there being little or no In 
test in a) contents present The behavior of 
there animals may be contrasted with those 
which had jejunal loops of the tame tire 
These latter were accompanied by a chronic 
intoxication 

Garlro-intesltnal ulceration At the poit 
mortem examination not only the blind loop 
but also the stomach and Intestines acre 
opened and examined In the lait 33 eviral 
nations a tpeaal search wa* made for gastro¬ 
duodenal ulceration (5) In the entire series 
of experiments, only one ulcer was found in 
the upper gastro-intrstinal tract This was In 
an animal which had had a 3 foot blind loop 
of the terminal ileum for 49 days and died 
of peritonitis 

It ha* been noted that 6 animals died from 
peritonitis following perforation of the loop 
In all Instances the wall was ulcerated through 
but a fordgn bod\ wa* always In contact with 
the ulceratioD and tuually protruded through 
the perforation Other superficial ulcerations 
of the mucosa of there loop* were occasionally 
noted but they in turn were in contact witn 
a foreign body held by the d6bn» In the lumen 
These ulceration* of the blind loop were con 
ridered to be due to pressure necrosis of the 
foreign bodies in contact with the mucosa 

Blood ckemtsln changes Determination* 
w ere usually made on the non-protein nitro¬ 
gen chloride* carbon dioxide and hemo¬ 
globin Occasionally sugar or blood volume 
determinations were added In ah 361 es¬ 
timation* were made upon animals with blind 
loop* All readings were within normal limit* 
Ihu being true it is unnecessary to tabulate 
all the results Those In one animal wDl aerve 
as an example (Table Ij 

CLINICAL ALT LI CATION 

About a year after this Investigation was 
started, Estes and Holm reported 2 care* of 
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abdominal pain borborygmi diarrhoea and 
debility following entero- anastomosis for in 
testinal obstruction These patients had to 
have the blind segment of Intestine resected 
before recoven occurred One was a case of 
obstruction of the Ileum following an appen 
cliceal abscess in which an Ueooolostomy was 
done Thirty two days later the blind in 
testine was found to have elongated from 3 
to 7 feet in length and to have become dilated 
inflamed and ulcerated In the other case 
following a resection of the ileum for obstruc 
tion a 4 inch blind end of intestine was left 
beyond an lleocolostomy to cover a raw sur 
face At the end of 69 days the blind segment 
had become greatly elongated and distended 
and filled the lower half of the abdominal 
cavity It was drained by an lleo-ileostomy 
Nearly a >ear later it was found to be fully 
18 indies in length and 3 to 4 inches in diam 
eter The blind loop was resected Holm 
subsequently reported his experimental find 
mgs separately Pickhardt reports a case of 
right hemicolectomy with lleocolostomy where 
the blind pouch of ileum became dongated 
and dilated without causing symptoms. In 
the discussion of this case DeWitt Stetten 
mentioned an instance of perforation of such 
a blind loop and Whipple told of a patient 
who developed typical pellagra associated with 
a chrome intestinal stasis 
These serve as examples of what may hap¬ 
pen when a blind intestinal loop is left below 
an entero-anastomosis That such trouble 
does not invariably occur is shown by the 
many patients who recover without incident 
after internal drainage of intestinal obstruc 
tion by a short-circuit above the constriction 
For several years it has been the custom in 
this dime to use entero-anastomosis instead 
of enterostomy for drainage of obstructed 
bowel In only one instance was it neces¬ 
sary to do a secondary operation after this 
procedure Here the obstructed loop re 
mained dilated so was resected 
IL M \o 333s male aged 22 years, bad bad 
over a period of \ ran. repeated attack* of colic 
aaiodated with detention, visible peristalsis, and 
vomiting He developed acute Intestinal obstruc 
tion and was operated upon by Dr J J Morton 
on Februan jj iqiq The terminal Ileum was bound 
down b\ a band which contained a pulsating artery 
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Rather than cut this, the dilated and collapsed loop* 
were joined by a lateral anastomosis. Recovery' was 
uneventful Two months later a roentgenograpbic 
studv showed *taei* of barium in the ileal loop for 
71 hours Six month* after operation there occurred 

abdominal discomfort, anorexia nausea and vomit 
ing on three occasion*, and loss of weight. On Au 
gust 31 1919 a s foot blind segment which was 
thick, walled dilated, and ulcerated w*e resected 
the previous anastomosis being left intact. There 
was diarrhoea for 3 meek* after which the patient 
was symptom free. 

It may be argued that the reason patients 
do not more often develop symptoms of blind 
loop stasis after entero-anastomosis n that the 
obstruction is spontaneously relieved Thus 
adhesions may relax or resorb to allow the 
continuity of the tract to re-establish But 
this is not mvariably the explanation In the 
following case the bowel was obstructed by 
recurrent carcinoma which obviously could 
not be expected to resorb 

H R. No 30304. The patient, an engineer 4S 
> ear* of age, was admitted to the hospital 6 months 
after the onset of symptoms of caranoma of the 
rectum The growth was fixed to the prostate and 
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seminal Ytsldea. The first Uxx° of exploration »nd 
colostomy wii done December iq, iqtq On Jan¬ 
uary 4 igjo, a radical rejection of the rectnm, 
pro*Ute, tad trmlnxl resides ni done by Dn 
Morton and W Scott. He *u dischargsd Feb¬ 
ruary 3 iqto In food condition On May 13 iqjo, 
he returned with eymptoma of acute Intestinal ob- 
itmctkxi. Etpiormtira mt thl* tune *howed the 
krwtr ileum to dc constricted to the point of obitrue 
tion by a ring of recurrent card noma In the pelvis 
An ilrocoloatomy wai dooe with recovery There 
were no lyroptoms indicative oi blind loop obatroc 
bon prior to death 3. month* later 

The exact length of the blind loop in this 
case was not measured It was long enough 
to reach from the obstruction in the pelvis to 
the lower ascending colon probably between 
is and 18 Inches in length If one asMimea 
that all long blind intestinal loops cause 
gastro-mtestinal derangement as the expen 
ments would seem to show then it u on a 
basis of the shortness of the loop m this case 
that one most explain the freedom from trou 
ble Certainly the carcinomatous obstruction 
would be permanent It has been shown in 
clogs that abort bbnd loops of one foot or 
under In length neither dilate nor cause symp¬ 
toms Those of greater sue do dilate and if 
longer than 2 feet cause derangement of gaa- 
tro-intestinal function It is felt that on these 
two factors of permanence of the obstruc 
tlon and length of the blind loop depend the 
eventual outcome 

The remarkable case reported by Little 
Zerfas, and Trader in which 8 years after 
entero-anastomoss and 4 yean after the 
onset of nutritional disturbance pernicious 
a nton ia developed suggested the need of 
blood studies in the experimental animals. 
The level of hiemogiobin was found to be 
within normal limits in all Instances This 
may indicate that there is do effect or that the 
intestinal derangement was of too short a 
duration to produce the result The problem 
of the relation of gastro-intestinal derange 
ment to the development of antenna Is an 
interesting one The production of a less se 
vere but more prolonged chronic intestinal 
stasis may offer one means of attack on this 
problem 

The animals with long loops of 5 or 6 feet 
died soon after operation from dehydration 
and inanition. Their reaction and appearance 


were typical of animals suffering from lack 
of absorptive Intestinal surface. Flint has 
studied this problem both experimentally and 
dinlcaDy He concludes that the loss of from 
one-third to one half of the small intestine is 
tolerated. To lose the use of more than this 
results in death The length of small intestine 
vanes within wide limits in the dog Our 
measurements show a total length of from 8 
to 14 feet with an average of ir 2 feet Ow 
mgs, in using small dogs, found a variation ol 
from 5 to 11 feet, ruth an average of 6 6 feet 
Because of this variation in total intestinal 
length, a fixed length of blind loop will repre¬ 
sent a variable percentage of the whole. Thus 
a 3 foot blind loop In a dog with a 5 foot small 
bowel and in one with a 14 foot intestine do 
not represent the same thing even though the 
size of the loop is identical In the experi¬ 
ments now in progress the length of bbnd loop 
is being determined In terms of percentage of 
the whole length This is felt to be a more tc 
curate conception 

To me the intriguing part of this study is 
the effect of the medium sized blind loops 
In those animals with 3 or 4 foot segments 
which developed nutritional disturbance, 
what caused the change 5 Obviously the de¬ 
rangement was due to the presence of the loop 
for its removal relieved the condition But 
the behavior of the animals led one to feel that 
an intoxication had caused their gastro-intes¬ 
tinal derangement. There was do evidence of 
a mechanical disturbance as evidenced bj 
vomiting or diarriuee The first effect was 
loss of appetite The animal looked sick, re¬ 
fused to eat, became lethargic, and finally 
extremely emaciated It is probable that the 
latter was due m part to starvation for their 
food intake became extremely low But the 
anorexia antedated the nutritional disturb¬ 
ance 10 that starvation alone wiH not explain 
the condition. Moreover the anorexia is pre 
ceded by several months of normal function 
This suggests that the process of distention 
and accumulation of inspissated material must 
reach a critical level before deleterious effects 
are produced But this is not Invariably the 
case, for some greatly distended loops were 
observed that had caused no c h a nge In the 
animal s condition In fact, it Is amazing how 
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big some get and still remain asymptomatic. 
Consideration was given to the possible rela 
tion of ulceration of the muoosa being asso¬ 
ciated with the onset of intoxication Ulcera 
tion does occur probably from necrosis by the 
pressure of foreign bodies. No exact correla 
tion could be made, for the evidence on this 
point is insufficient. It is felt that further 
study of these animals with moderate sized 
blind loops is desirable It is possible that 
by so domg more information may be obtained 
about the process of chrome intestinal stasis. 

It is felt that the demonstration of the de 
letenous effects of blind intestinal loops in no 
way contra Indicates the use of entero-anas- 
tomosis in acute intestinal obstruction. This 
procedure is used only when it is madvisable 
or impossible to remove the cause of the ob¬ 
struction The only alternative to its use is 
enterostomy This procedure is often spoken 
of as a life saving operation. It is occasionally 
a life taking one for some patients die from 
on enterostomy Aside from the dehydration, 
demineralization and loss of normal secre 
tion which follow from such externally drain 
Ing fistula; there are other effects The wound 
is messy often excoriated and painful When 
the need for the enterostomy is past, one oc 
caw on all > has to resort to resection and anas¬ 
tomosis to dose it. This adds to an already 
prolonged convalescence Thus it is that we 
fed that entero-anastomosis with internal 
drainage of the obstructed bowd is preferable 
To know that m rare instances the blind loop 
may dilate and cause symptoms is to be fore 
warned This knowledge creates an obliga 
tion on one to follow these patients for a suffi 
ciently long time to determine the end result 
If gastro-intestinal derangements occur then 
rc-operation is indicated 

SUIQIARY 

i When entero-anastomosis is used for in 
temal drainage of Intestinal obstruction blind 
segments of intestine arc left between the 
anastomosis and the point of obstruction A 
studj- on 60 dogs was made to determine 
the fate of these blind loops The results were 
as follows. 

i Th at po rbon of bowel bdow the ob struc 
tion where the peristaltic action is directed 


away from the blind end toward the anasto¬ 
mosis remains empty It is a functionless seg 
ment of intestine 

3 In the segment above the obstruction 
where the peristaltic current is from the 
anastomosis toward the blind end, material 
is carried into and retained m the blind seg 
ment These pro ximal blind loops may be 
subdivided according to their length 

a- Short loops of one foot or less apparently 
empty themselves and so do not become dl 
lated 

b If the blind segment is 2 feet long it 
becomes dilated and filled with inspissated 
material Observations for over a year have 
revealed that unless perforation occurs, no 
symptoms are caused by these dilated loops 

c. Proximal blind loops from 3 to 4 feet 
long become filled with Inspissated intestinal 
contents, foreign bodies, and d€bns to the 
end that enormous hypertrophy and dilata 
tion follow If perforation does not occur, 
these blind loops, after a free Interval of 3 
to 4 months, cause a chronic intoxication 
This is characterized by anorexia, lassitude 
and weakness which progress to marked leth 
argy emaciation and finally death. During 
this syndrome there is no evidence of mechanl 
cal gastro-intestinal disturbance as shown by 
the absence of vomiting or diarrhoea. The 
blood non protein nitrogen, chlorides carbon 
dioxide combining power, sugar and hxemo 
globrn show no significant deviation from the 
normal Resection of the blind loop allows 
complete recovery of the animal 

d Blind loops of 5 to 6 feet long subtract 
such a large part of the total intestinal length 
that a majority of the animals die from in 
am tion and dehydration. This effect was as¬ 
cribed to a lack of adequate absorptive sur 
face 

4. Cases having gastro-intestinal derange 
ments from blind loops are dted and discussed 
A case of this type from our clinic is presented 

S It is felt that the rare occurrence of nu 
tntional disturbances from blind loops follow 
mg entero-anastomosis does not constitute a 
contra indication to the operation When re 
lease of the obstruction Is inadvisable or im 
possible, internal drainage by entero-anasto¬ 
mosis is still considered preferable to external 
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drainage by an enteroitom} It is obligator} 
to follow all patients with an entero-anasto- 
raoss long enough to determine the end resale 

I in indrlrtfU to Dr R B lUney Dr J W Sqwbfe, 
and Dr D N Btm for *»**unce with tbc rrpenmenu 
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THE EFFECTS OF CARBON DIOXIDE HYPERVENTILATION OX THE 
AERATION OF THE LUNGS IN PATIENTS AFTER OPERATION 

HfcMt\ K BEECHER, 11 D Boa rat 
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T HE prevalence of postoperative pul 
monary comphcationi 1 11 bo well recog 
mred it does not need emphasis here 
In an attempt to find the cause of these com pi i 
cations numerous investigations have been 
made (5 6 10) Studies of post opera five pulmo¬ 
nary complications have been concerned cbieflv 
withcomplUtKmsof hospital recnrdsorinvcxti 
gatxms of the effect! of bparotomj on the res¬ 
piratory system Inearberpapersfi s)tbewnt 
cr recorded the results of more extensive meas¬ 
urements of these effects than had previous!} 
been made It was shown that laparotam} 
produces certain profound changes in the 
respiration fa) marked reduction in tidal air 
(b) sharp increase in respiratory rate (c) 
■light but not significant change in total vm 
illation fd) rapid shallow type of respiration 
which sets up a viaous cycle tending to In 
crease further the respiratory rate (e) great 
reduction In complemental air greater follow 
mg upper than lower abdominal operations in 
both men and women (f) great reduction in 
supplemental air greater following upper than 
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lower abdominal operations In men but not in 
women (g) about the same degree of crippling 
of the mechanism of forced Inspiration and of 
forced expiration (h) great reduction in vital 
capadt} the greater crippling in both sexes 
following upper abdominal operations and 
greater crippling in men than m women 
(1) marked decrease m subtidal lung volume 
and In maximum lung volume 

These pulmonai} changes as enumerated 
indicate aevere injury of the respiratory func 
tlon The relation of this crippling to subse¬ 
quent patbolog} has not been proved how 
ever several methods of therapy have been 
designed to counteract the imperfect ventffa 
tion of the lungs indicated b\ the above data 
Notable fa the stimulation of respiration bj 
carbon dioxide proposed b} Henderson (7) a 
method which has been both praised (8 11 
1 a) and several} cndated (3 9 13) 

This paper is an attempt to determine 
whether the treatment of patients after oper 
atkm with carbon dkmde Inhalation has any 
effect in preventing or even diminishing tbe 
crippling of the respirator} system which 
occurs following laparotomv 

Fifty cases were studied Tweot} two 
patients received carbon dioxide treatment 
after laparotom} and 38 used as controls 



Fit- i V dttjnunmdc presentation of the fictoi* con 
cemcd In thii »tudy The rwmben represent trengpj 
volume* 

received no treatment It ts well known 
that pulmonary complications occur more 
frequently in men than m women The ratio 
is usually expressed as 3 to i therefore it is 
Important to have an equal distribution of 
sexes in the two senes. Of the patients 
treated there are 8 men and 14 women of the 
controls 10 men and 18 women The ratios 
arc the same \s nearly as it is possible to do 
so the same types of operations are considered 
m both groups Of the treated patients 
ti underwent upper abdominal laparoto¬ 
mies, and 11 lower abdominal operations or 
hermorraphies while in the control group 11 
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submitted to upper abdominal operations and 
17 to lower The cases investigated here are 
the same as those studied in relation to pul 
monarv complications by King (9) The post 
operative carbon dioxide therapy has been 
described by him Briefly it consisted m a 
postoperative routine of treatment lasting for 
3 or more days, starting after the patient had 
been returned to the ward The carbon di 
oxide was administered by a full time grad 
uate nurse In all ca^es each treatment pro¬ 
duced marled hypancra and was continued as 
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TABLE I 

D*j ttm (pmtto 

FtrM penod i 

Second period j 

Toorth pentd .j. 4 

Sixti penod » 6, 7 

Ninth period 8,9,10 

Twd/th pcnod ri 1*, ij 14 

Vital capacity Volume of a maximal ex 
pi ration made following a maximal rasptra 
twn 

Subitdal relume. The volume of air re 
m winin g m the lungs at the end of a normal 
expiration 0 e the volume of the lungs at 
rest) 

Maximum lung volume The volume of the 
lungs at the end of a maximal Inspiration 
n* j Ab*am«*dayi after ejwnUM. (vital capadty plus the volume of the ahso- 

CMiMic-po^opcr^ c^ictnup d pr*- [ ut c residual air) 

" <t ”' T 11 The pulmonary volumes were corrected to 

long as the tndhndual could endure st Half the o degrees C and 760 millimeters mercury 
patients were treated by a method which pressure These data have been graphed In 
consisted in having them rebreathe their own order to simplify the curves, the data were 
carbon dioxide through an 8 -loot tube three combined in the followmg manner all values 
times daily Here the limit of tolerance was obtained on the first day for a given curve 
s to 3 minutes for each treatment The sec were averaged likewise, those obtained on 
ond half of the group was treated more in the second on the third and fourth dap all 
tenslvely These patient* received carbon values on the fifth sixth and seventh dap 
dioxide from a tank through a face funnel on the eighth ninth and tenth dap ami 
5 to 8 times dailj When they were treated finally on the eleventh twelfth, thirteenth, 
in this way violent hypemcea was attained and fourteenth days. This is shown simp!} In 
more alow!) they could endure the treatment Table I 

from 5 to 10 minutes The data on vital Since analyses of the respiration were made 
capadty (see below) were studied to deter more frequently during the first 5 dap after 
mine if it were affected by degree of treat operation and leas frequently thereafter this 
ment. No significant difference was observed grouping of periods gives more nearly equal 
between the case* m which the patients were weight to each point than if the average value 
treated 3 times daily and in those receiving were plotted each day B> this method each 
more treatment point on the curve represents an equal mnn 

The data on which this study is based were ber of measurement*. Every determination 
obtained by using a Benedict Roth spirometer has been recalculated in terms of percentage 
(1) with rubber mouth piece, nose dip record of p re-operative value. The values deter 
Ing pen and drum A modified (a) Benedict mined before operation were arbitrarily rated 
Roth spirometer was employed to make the too per cent The graphs demonstrate per 
lung volume measurements according to the centage changes the ordinates represent post 
method of Chnstie (4) Ten per cent was coo- operative percentage of pre-operative values 
sidered to be the limit of experimental error the absdasm represent the days after opera 
The factors considered here are shown dia twn (Figs. 234 *od 5) 
grammatically in Figure 1 In every case there is dose relation of the 

Tidal air (average rise breath) From an treated and control curve*. In do case 
average of 20 equal!) spaced breaths over the has the divergence of the two curves exceeded 
7 minute period the limit of experimental error 
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SUMMARY and conclusion 

It has previously been shown that laparot 
omy produces marked crippling of the res¬ 
piratory system Intermittent postoperative 
hypervenhlatiottof the lungs caused by breath 
mg a carbon dioxide rich air mixture has been 
employed as a means of reducing the damage 
A “treated group of patients was compared 
with a “control group 

In the cases studied carbon dioxide therapy 
following laparotomy had no effect m pre¬ 
venting the crippling of the respiratory sys¬ 
tem 

TV writer wubes to acknowledge hi* pt»t indebted 
rw* to Dr Donnld King for the uae of hi* record* 
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ACUTE APPENDICITIS 

A Study or the Coxjlelatton bett\ ten the Time or Operation tub Pathology 
and the Mortality 

E UicD STYNTOV II D I \ C S Schenect ur, Nnr\ou 


I N reviewing ten recently published articles 
(i to 10) on acute appendidtis, I find a 
total of 16434 cases reported with 894 
deaths, ft mortality of 5 5 per cent The low¬ 
est mortality was \ 5 per cent in a senes of 
600 eases and the highest 6 s per cent In a 
wmes of 900 cases Twenty years ago (11) 

I analysed another senes of ten articles com 
pnsing 4,343 cases with 379 deaths or 6 2 
per cent mortality 

Until the general mortahu from this dis¬ 
ease is very decidedly reduced from the death 
rates here shown it must remain worth our 
while to review accumulated experiences from 
all possible viewpoints 

For the past 16 yean. I have been anaJyx 
ing and reanalyzing not only my own cases 
but those reported In the literature in an at 
tempt to formulate some of the basic truths 
concerning the pathology and treatment of 
this diwa«e Without going into statistical 
details at this time I wish to emphasize two 
fundamental truths which I believe can be 
confirmed b> any surgeon who will take the 
trouble to otudy bis cases with reference 
thereto 

1 The operatne mortality of acute ap- 
pcndiatU bears a definite relationship to the 
duration of the acute inflammatory process 
prior to the time of operation and for prftc 
tlcal purposes the duration can be measured 
in terma of the day of the dtac&x an whfch 
the patient is operated upon The time of 
onset of the acute attack can almost always 
be accurately ascertained for there Is seldom 
any doubt in the patient s mind as to the 
very hour when the acute attack commenced 
In case* In which operation Is done during 
the first 24 hours of the attack the mortality 
In experienced hands. Is almost negligible 
about 1 per cent In cases in which operation 
is done during the first half of the second day 
of the disease the average mortality Is from 
2 to 3 per cent. After about 40 hours the 


rate tends to rise sharply so that in cases in 
which operation is done on the third day of 
the attack the operative mortality averages 
about 10 per cent Generally speaking fourth 
and fifth day operations arc even more dan 
gerous than third day operations. Beginning 
with the sixth day the operative mortality 
starts to decline and by uic ninth or tenth 
day it again corresponds approximately with 
second day cases, 1 

The gross operative mortalities given for 
the third fourth and fifth da\ cases do pot 
tell the whole truth concerning the mortality 
of operations performed at this penod of the 
disease because by this time the mild cava 
destined to have htt/e or no peritoneal in 
volvcment are dinlcallv sharply defined from 
the cases with peritonitis and the mortality 
is confined very largely to those cases in which 
clinical evidence of peritonitis is presented 
at the time of operation Thus, the mortality 
in cnsei with peritonitis in which operation 
Is done at this period of the attack is much 
higher than shown by the combined figures 

The facts mentioned concerning the rrlfl 
tlon of the time dement to the mortality of 
acute appendicitis have been recognized for 
many years but they will bear reiterating be 
cause today Just as 30 or 40 years ago the 
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problem of reducing the mortality centers very 
largely around those patients seen too late for 
an early safe operation and too early for a 
safe late operation Of course the ideal solu 
tion would be to have all patients come to 
operation during the first 24 or 36 hours of 
the attack 1 but experience has apparent!} 
demonstrated that as long as human nature 
and human judgment remain vrhat the} are 
surgeons will continue to be called upon to 
treat a considerable number of late cases of 
appendicitis. 

The second basic point which I wish to 
emphasize is the fact that the mortality rate 
as observed from day to day m this disease 
is inseparably associated with a correspond 
mg sequence of changes in the inflammatory 
process itself It is perfectly true that some 
appendices suffer vastly more initial damage 
than do others Also it is true that the extent 
of peritoneal involvement at any given penod 
vanes wide!} m different cases Nevertheless 
acute appendicitis is an acute inflammatory 
process and this process progreases from day 
to day through a definite and orderly senes 
of changes m both the appendix and the com 
pheating peritoneal lesion While it is tech 
mcaliy possible to remove the appendix during 
all stages of the disease experience has \er> 
definitely shown that the amenability of the 
peritoneal lesion to operative methods of 
treatment vanes as the character of the lesion 
changes In much of the literature the fluid 
exudates found on the first day are classed as 
diffuse peritonitis Likewise the localized 
fluid collections are described as localized 
abscesses. This has led to a good deal of 
statistical confusion when these early lesions 
accompanied by an almost negligible opera 
live mortality have been classified along with 
third and fourth day lesions of somewhat »mt 
lar extent of peritoneal involvement the fact 
bang ignored that the older peritoneal 1c 
swns are associated with an operative mortal 
lty many times that of the earlier lesons 
Actuall} there is very little resemblance his 
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tologically between the peritoneal lesions en 
countered dunng the first da> of the attack 
and the peritoneal lesions of the third and 
subsequent days. According to my observa 
tions, the increased operative mortality of the 
later periods is as closely related to the char 
acter of the lesion as it is to the extent of the 
lesion 

About 30 per cent of the patients operated 
upon during the first day of the disease pre 
sent noteworthy peritoneal exudates but be 
the exudate fibrinous or fluid and regardless 
of its extent the peritoneal surfaces are not 
yet senousi} damaged and, if further con 
t&mination from the grossly infected appendix 
is prevented b} removal of the appendix ex 
penence has shown that the peritoneal sur 
faces are in the vast majority of cases amply 
able to take care of any infection present 
It is probably worse than useless to attempt 
drainage m theae early cases first, because it 
is unnecessary and, second, because the for 
eign body acts as a handicap rather than an 
aid to the natural processes of repair 

During the second day of the disease ap¬ 
proximately 40 per cent of patients operated 
upon present noteworthy peritoneal lesions 
The percentage of cases presenting peritoneal 
lesions has increased and the histological 
characteristics, espeaally at some distance 
from the appendix may vary considerably 
because not all peritoneal areas are involved 
at the same time—but generally speaking 
the peritoneal lesion in the Immediate neigh 
borhood of the appendix has reached the stage 
of capillary engorgement and marked leuco¬ 
cytic infiltration with beginning roughening 
of the peritoneal surfaces. Notwithstanding 
the much more formidable pathology cn 
countered in patients operated upon on the 
second day of the disease experience has 
shown that m the great majority of cases the 
peritoneum is still able to take care of what 
ever infection there may be after the appendix 
is removed 

Both clinical and experimental evidences 
seem to show very conclusively that the sec 
ond day peritoneal lesions are essentially un 
drainable Certainly experience has shown 
that the great majority of these patients do 
just as well or probably better without drain 
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age. Twenty yean ago I attempted to uie 
drainage In most of these cases but during the 
past 10 years In cases in which operation U 
done during the fint and second day* of the 
disease, except for a few patient* operated 
upon after 40 hour*, I have used drainage 
only in tbo*e case* io which I have had to 
open retroperitoneal space* to dissect out 
gangrenous or grossly perforated appendices 
I have never encountered any trouble at 
tributable to letting the peritoneum fight its 
own fight at this stage uncomplicated by for 
dgn bodies such aa dram* 

The proportion of patient* operated upon 
on the third day of the disease who present 
noteworthy evidences of peritoneal involve¬ 
ment varies considerably in tin. experience of 
the Individual operator In general. It may 
be *aid that from 60 to 80 per cent of the cases 
referred to the surgeon at this period present 
definite evidence* of peritoneal involvement 
but this high percentage represent* m part a 
selection of cases been use b> the third day many 
patient* destined to run a mild coarse have 
already demonstrated to the satisfaction of 
the family physician that they will probably 
recover from their present attack without the 
necessity of calling a surgeon. By the third 
day the operative mortality which began to 
dimb m the case* in which operation was done 
during the latter half of the second day jumps 
suddenly to approximately 10 per cent for all 
cases m which operation 1* done during the 
third da> This increased mortality is con 
fined not alone to cases in which the patient 
present* generalized free fluid ra the peritoneal 
cavity but also to cases which present only local 
peritonitis and to called localired abscesses 
Thu latter point should be especially em 
phasixed been me the terrific mortality en 
countered from the third day on In cases in 
which operation is done for so called diffuse 
peritonitis ha* served to blind surgeon* to the 
fact that in the aggregate a not Inconsiderable 
number of the death* following operations per 
formed on the third fourth and fifth days of 
the attack really occur in cases in which the 
patients presented rather localized lesion* at 
the time of operation 

The rodden increase In the operative mor 
tality noted In the third day of the disease la 


coincident with a fundamental change in the 
histology of the peritoneal lesion The Intra 
peritoneal exudate is now of a distinctly 

f 1 undent character The gross changes in the 
nvolved peritoneum especially in the lm 
mediate neighborhood of the appendix are 
very noticeable due hi part to the more 
abundant fibnn and in part to the changes fa 
the peritoneum incident to the beginning 
organtxotion which seems in all cases fint to 
become noticeable on the third day following 
the involvement of any given area of peri¬ 
toneum. limiting adhesions are now fairly 
well developed in moat Instances, but the 
lesions are, as yet of a decidedly diffuse 
character the area involved being much more 
extensive than at a later period and there I* 
a* yet little or no evidence of the formation 0/ 
sharply defined abscess cavities It 1* at this 
time that pus it encountered extending irreg 
ularlv between the various structures lying 
within the area of peritoneum involved. 

The out*tending characteristic which dis- 
tinguiihes the third day peritoneal leson b 
the presence of fibroblast* in the histologic*! 
picture Each scuare centimeter of involved 
peritoneum no longer has the histological 
characteristics and functional capacities of 
peritoneum because the involved surfaces 
have now taken on the characteristics of 
granulation tissue. This means that each unit 
are* of peritoneal involvement has now began 
to take on the histological characteristic* of * 
true absetsa cavity Experience corroborates 
this concept because It is no longer pcwfble U> 
dene these late cases without drainage. To 
accomplish operative cure purulent coflec 
tlons encountered at this period most be 
drained but the anatomical conditions en 
countered are usually such as to make effident 
drainage difficult or impossible. In ibort the 
third day appendix case is very apt to present 
a highly infected peritoneal lesion in a patient 
who has not yet developed any considerable 
Immunity to the Infection and while the 
peritoneal lesion is such that efficient drainage 
is essential for success, the lesion encountered 
is of a diffuse multBoculated type which z 
technically almost impossible to drain. 

The mortality in patients operated upon 
during the fourth and fifth day* b in general 
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even higher than in third day cases and in 
many senes has reached as high as 15 or more 
per cent We are still dealing with a highl) 
infected, essentially non-dralnable peritoneal 
lesion By the fourth or fifth days the process 
of organisation is well established the pre¬ 
viously existing fibnnous adhesions are being 
replaced by organizing granulation tissue 
which is also noticeable over the surfaces of 
the peritoneum m direct contact with purulent 
fluid exudates Tim granulation tissue serves 
to encapsulate the pus and it is from this 
time on that the formation, of dehnitely de 
fined abscess cavities ib observed they being 
at first usually more or less mul til ocular but 
later becoming more localized to form, usual 
ly, one wefl defined cavity 
The decrease m operative mortality which 
begins about the sixth day and proceeds 
rapidly thereafter u coincident with, and un 
doubtedlv bears a definite relationship to 
readily observable dinical and pathological 
phenomena It is not necessary to go into de 
tall relative to the well known clinical phe 
nomen a such as the subsidence of the pulse 
rate and the drop in temperature which in 
Revere cases usually reaches normal for the 
first time on the morning of the ninth day 
Undoubtedly these phenomena signify the 
development of a relative immunity against 
the infection This relative immunity is 
clinically demonstrable by the fact that from 
now on the sutured portions of appendectomy 
wounds seldom break down from infection 
whereas a large proportion of wounds made 
during the high temperature period of the 
attack do break down from Infection 
The clinical features mentioned here have 
been emphasized by many writers but much 
of the recent literature has failed to emphasize 
the fact that purulent collections encountered 
after about the seventh day are contained in 
sharply defined abscess cavities readily drain 
able and m no way comparable to the ill de 
fined, essentially undrainable mtrapentoneal 
collections of fluid and pus encountered in the 
early and intermediate it ages of the disease 
The number of patients presenting pus out 
side of the appendix shows practically no 
increase after the third day and except 
when there is a clinical history of a later acute 


exacerbation of peritoneal symptoms, there is 
no evidence of an increase in the area of pen 
toneal involvement after this time On the 
contrary, after the process of organization is 
well established, on the fourth or fifth days, 
there is every evidence of a progressive 
dimi nution in the extent of the peritoneal 
involvement, which becomes sharply localized 
and limited by the organizing adhesions 

This phase of the repair process which re 
suits m the more or less complete resolution of 
the peritoneal lesion beyond the immediate 
wall of an abscess if present, is well shown in 
cases coming to operation on the tenth and 
eleventh dayB the rlinira] picture having been 
on admission that of a severe diffuse pen 
tomtis In these cases the abscess cavities are 
often surrounded by a narrow zone of organ 
izing adhesions, while the pentoneum of the 
ascending colon and nearby loops of small in 
tea tine beyond the wall of the abscess cavity, 
although non adherent is thickened reddish, 
and distinctly granular without fibrin or other 
evidences of an acute lesion 

From July, 1907 to January i, 1934, mv 
associate Dr C W Woodall and I have 
operated upon 1 004 cases of acute appendia 
tis. Tables I II and III summarize the re¬ 
sults obtained in the three periods 1907 to 
1914 1915 to * 9 2 3 a™* 1924 to 1933 

Although pathological and dinical studies 
undertaken previous to 1907 had convinced 
me of the general advisability of deferred 
operations duHng the high mortality period of 
the disease, when I began operating upon 
patients referred to me by other physicians, I 
soon found that while it was technically easy 
and safe to carry out the Ochsner treatment 
on intermediate period cases with peritonitis, 
it w as nevertheless morally wry difficult not 
to operate upon most patients as soon as re 
ferred This difficulty arose from the fact that 
when operation is postponed by the surgeon 
because a patient has not been referred until 
the case is 3 or 4 days old, the family physician 
may be at least m part responsible for some of 
the delay 

Between 1907 and 1914 (see Table I) I 
treated 116 cases of acute appendicitis with 
6-9 per cent mortality In approximately 58 
per cent of these cases the patients had been 
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TABLE I—ANALYSIS Of Il6 CASES Of ACUTE 
APPENDICITIS TREATED 1907-1914 
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referred to me 48 or more hour* after the 
attack Drastic cathartic*, the immediate 
cause of moat reall> dangerous complication* 
In appeixhatU, had been administered in a 
comaderable number of cares iiy mult* 
compared not unfavorably with currently re 
ported *ene* Neverthele**, it waa perfectly 
evident that one half of my total mortality 
had occurred in a group of 8 cases in which I 
had tried to extend the time limit for opera 
tion in »evere case* into the third day of the 
attack or later \\ ith possibly one exception 
none of the 8 patient* Immediately operated 
upon had appeared to be a* ill as those in 
eluded in the group of 32 case* with marked 
pentomti* in which treatment by the Ochsncr 
method waa used with only 2 death* A* I 
studied these cases at the time it s e e med per 
fectlv obvious that at lea*t 3 or 3 of the 8 
dearns could have been avoided had I refused 
absolutely to operate during the intermediate 
stage of the disease 

Between 1915 and 1933 I treated 380 case* 
ol acute appendicitis with 21 deaths, or 5 6 per 
cent mortality Table II snmmarixes this 
aerie*. One hundred and eighteen patients 
were operated on dtmng the first day of the 
attack with 1 death One hundred and 
twenty-eight were operated upon during the 
second day oi the disease with 3 deaths 

Ninety three cases were referred for treat 
ment between the third and sixth days of the 


TABLE IL—ANALYSIS Of 380 CASES OP ACUTE 
APPENDICITIS TREATED 1915-1913 
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attack Fifty of these 93 case* appeared 
dlmcally to be mild cases with little evidence 
of peritonitis Forty *k were operated upon 
immediately and 4 were treated conservatively 
until temperature had subsided when opera 
tion was done There were no death* in this 
group of 50 late but mild cases 

Forty three of the late referred case* had 
definite evidences of more or less extensive 
peritonitis Of there 38 were placed on the 
Ochaner treatment and later operated upon 
with 4 death* 15 were operated upon imme 
diately with 6 deaths. 

Here the two group* exactly comparable 
the difference between 4 deaths m 38 case* and 
6 deaths in 15 cases would be suggestive bnt 
statistically of Little significance But as * 
matter of fact the two groups are not com 
parable because the dlmcally revere diffuse 
peritonitis patient* were all treated by the 
Ochsncr method whereas the 15 patient* with 
peritoneal lymptoms operated upon immedl 
ately were all of them at the tune of operation 
thought to have relatively limited peritoneal 
involvement and therefore to be comparative 
ly safe risk* for immediate operation A re¬ 
view of the individual historic* left no doubt 
in my mind that at lea*t 3 or 4 of there 6 
death* could have been avoided had operation 
been deferred In there care*. 
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There were 4 deaths among the 35 cases re¬ 
ferred with localized abscess 7 or more days 
after onset of the at tack This is an unusually 
high death rate for this class of case but 
analysis of individual cases shows that 3 of the 
deaths were due to unavoidable accidents and 
complications 

In the period 1924 to 1933 we have treated 
508 cases of acute appendicitis with n deaths, 
or a mortality rate of onl> 2 16 per cent This 
is less than one third the mortality of the 
1907-1914 senes and considerably less than 
one half the death rate of the 1915-1923 
senes. A glance at Tables I G and III will 
show that this reduction is due to two chief 
factors First a larger number of cases 
operated upon early 42 2 per cent in the first 
senes 64.6 per cent m the second senes and 
79 6 per cent in the third aenes, and second 
a reduction by more than half m the mortality 
in coses seen during the late high mortality 
penod of the disease As a matter of fact 
from a purely statistical viewpoint the reduc 
tion from the 5 8 per cent combined mortality 
of the hrat 495 cases to the 3 16 per cent 
mortality of the last 508 cases is approximate 
Iv half attnbutoble to a larger proportion of 
cases seen early and the other half attributable 
to the 60 per cent reduction m the mortality 
of cases first seen dunng the high mortality 
period of the disease 

Combining Tables I II and Gt we find 
that in the entire senes of 1,004 acute coses 20 
deaths or one-half of the total occurred m 
the 113 cases admitted with well marked evi 
dence* of pentonitis dunng the high mortality 
penod of the disease Of these 113 cases, 31 
were operated upon immediately with 13 
deaths, a mortality of 42 per cent Eighty two 
were treated conservatively until the acute 
symptoms had subsided and later were 
operated upon with 7 deaths or a mortality of 
only $ 5 per cent. 

Clinically the two groups were not strictly 
comparable at the tune of admission because 
the cases operated upon immediately were 
none of them considered to be particularly bad 
operative nsks at the time while the more 
desperately ill cases were not operated upon 
and therefore arc included in the group of 82 
cases with deferred operations Had the 31 


TABLE m —ANALYSIS OP 508 CASES OP ACUTE 
APPENDICITIS TREATED 1924-1933 
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immediately operated upon cases been treated 
as were the 82 with deferred operations I feel 
reasonably certain that the mortality rate in 
this group would have been at least as loir as 
was the mortality m the group treated by the 
Ochsner method Had this been the case, it 
would have meant 10 deaths Jess and resulted 
m a 25 per cent reduction m the total mortal 
lty for the senes. 

In conclusion let me state that while the 
factual data reported in this paper are based 
on a senes of only 1,004 cases studied w detail 
by me personally I have analyzed and 00m 
bmed the dftta presented in a large number of 
articles on acute appendicitis appearing In the 
domestic and foreign literature dunng the 
past 30 years and nowhere have I been able to 
find any definite factual data which seem to 
lead to conclusions definitely opposed to those 
I have expressed On the contrary most of 
the data which have been presented in such 
form as to allow re analyzing along the lines 
here set forth do I believe tend to confirm 
the conclusions emphasized in this paper 
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the lipid composition of white blood cells in women 

DURING PREGNANCY LACTATION AND THE PUERPERIUM 

ELDON U BOYD JUL,1ID Kocxnrxa, Nrv icu 
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T HE liptd composition of white blood 
cells m normal non menstru atin g nan 
pregnant women haa been reported in a 
previous communication (5) In which it was 
shown that the leucocytes lay midway be 
tween blood plasma and the active body tis- 
iucs In respect to their fat content The out 
standing characteristic m the fat analysis of 
these cells was shown to be the relatively high 
percentage of phospholipid a finding which 
corroborated earlier findings of large amounts 
of phospholipid in the blood leucocyte* of dogs 
(3) In addition however neutral fat and 
free cholesterol were present In amounts 
greater than those commonly found In blood 
plasma while cholesterol ester constituted a 
lower percentage of the total cholesterol than 
in plasma but higher than in most body tis¬ 
sues There was also noted a wide variation in 
the lipid values which suggested that the leu¬ 
cocytes might well be found to exhibit an al¬ 
tered fatty composition In response to altered 
demands of body metabolism During the 
course of on investigation into the nature of 
pregnancj hpinnia(6) an opportunity waa af 
forded to study simultaneous!} the fat con 
tent of the white blood corpuscles at the 
termination of pregnancy and during the 
puerperium and the resultsare reported below 
A review of the literature revealed that 
there exists a very meager knowledge concern 
ing the metabolism of the white blood cells. 
ITieir basal metabolism has been investigated 
by Fuiita who found using the Warburg 
te chni que, that the basal metabolism of these 
cells was analogous to that of embryonic ce ll s 
but distinct from carcinomatous cells Re 


gardingtharcnrbohydrate metabolism Stock 
inger and Freese noted that as sugar disap¬ 
peared from the blood and lactic add accuma 
rated during fevers there were fewer grinds 
tions in the white cells which suggested to 
them that these histological particles may be 
organs for sugar storage. Flefschmann (15) 
waa able to demonstrate that the respiration 
and permeability of horse leucocytes are af 
fected by mineral salts particularly the dkih 
cations and halide wnfon*. 

A number of enzymes have also been found 
present in the white blood cells . Stem's re 
suits suggest the presence of a catalase which 
Is similar in nature to tins ferment in the liver 
and red blood ceils In horse leucocytes, Will 
staetter and Robdewald have shown there oc 
cur amylase maltose and trypsin In 1910, 
Flessnger and Mane presented a treatise on 
the facts then known concerning the proteo¬ 
lytic and lipolytic ferments of the leucocytes. 
Resch in 1915 postulated that the bpaec was 
derived chiefly from the lymphocyte* but 
Nee*, by plating pus on fatty media, later 
found that fat was split by polymorphocu 
dear cells as well as lymphocytes. While 
these results are open to the criticism of bac 
terial contamination Fldschmann (14) has re 
cently demonstrated by the Improved Rons 
Tasnltrki mapometm. technimie the presence 
of Irposein the leucocytes obtained from sterile 
peritoneal fluid of rabbits. 

Concerning the metabolism of fats attacked 
by this lipolytic ferment little Is known. 
Histological methods, lipoid and fat stains 
being used constituted the earliest means of 
investigation and have, indeed been used 
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well into the present decade Ciacoo in 1909 
noted lipoid inclusions microscopically m the 
large mononuclears amphophlle, neutrophile 
and eosinophile cells these masses bem^ rela 
lively larger m size during infection and into* 
ication With cresol blue as a selective stain, 
Hiranur ip 1913 perceived the presence of 
lipoid granules in the leucocytes, the particles 
becoming more evident during autolysis of the 
cells, Savim m 1921 described the presence of 
lipoid granules by means of Sharlach R and 
similar stains m granular and non granular 
leucocytes Sehrt (31) in 1927 noted a rela 
tion between oxidase activity and the white 
cell lipoids and prepared a monograph (3a) 
on the subject while Goldmann demonstrated 
in 1929 that the granules which stain with 
Sudan HI are morphologically identical with 
those which exhibit the oxidase and peroxi 
dase react ions There appears, therefore, to be 
a dose relationship between the lipoids of the 
white blood cells and their rate of oxidation 
and respiration 

Methods of a more atnctly chemical nature 
have however been used to investigate the 
lipid composition of the leucocytes annul 
taneously with the histological procedures as 
noted above In 1910 Manani obtained sug 
geative evidence relative to the hpid compos 
tion of the white blood cells by combustion 
analysis of the horse leucocytes before and af 
ter washing with alcohol, ether, or chloroform 
He found a decrease in the percentage of phos¬ 
phorus and sulphur following extraction with 
the fat solvents and postulated, on this evi 
dence the presence of "rulphatides andphos- 
phatides in the whfte blood corpuscles. In 
1913 Wftcker and Hueck applied a direct lipid 
analysis to horse leucocytes and demonstrated 
that the dried cells con tamed 1 729 milligrams 
per cent free cholesterol and 40 milligrams per 
cent ester cholesterol In 1931 Cheng invest! 
gated the fatty adds of the gelatinous bone 
marrow which contains large numbers of 
white blood cells and Is the seat of ongin for 
many of them and found the presence of oleic 
and highly unsaturated fatty adds such as 
arachidomc add Evidence of a similar na 
tore was obtained by Epstein and Lorenz 
studying the fat chemistry' of Niemann Pick 
disease in this condition the liver spleen and 


retjculo-endotbelial system generally are en 
gorged with leucocytes and analysis of these 
organs revealed a marked increase m lecithin 
and free cholesterol These data suggested 
that white blood cells contained large amounts 
of phospholipid and free cholesterol and 
smaller amounts of cholesterol ester In the 
previous communications (3,5) the author was 
able to venly this by direct lipid micro-unaly 
sis demonstrating the quantitative relation 
ships of these lipids and the further presence in 
considerable quantity of neutral fat 

The connection between fat metabolism and 
the white blood cells has also been demon 
51rated in a different manner by studying the 
effect of injesting lipids on the white cell count 
and differential count Twenty years ago 
Hamburger and de Haan. found that while 
free fatty acids decreased the phagocytic ac 
tivity of leucocytes soaps augmented this 
important function of the cells. In 1924 
Okuneff showed that the lipoids and waxy 
substances of the tubercle bacillus produced a 
polymorphonuclear leucocytoss and a de¬ 
crease or but slight increase in the lymphocyte 
count. Brandberg demonstrated that the 
ethyl esters of the fatty funds present in chaul 
moogra oil which contains the interesting 
group of cyclic fatty adds notably hydno- 
carpic aad (CuH* 0 ») and chaolrooognc aad 
(Ci*H** 0 ») caused a pronounced lympho¬ 
cytosis and a polymorphonudesr leucopema 
And finally Hirsch has shown that leathm 
intravenously causes a polymorphonuclear 
leucocytosis. In spite of the mconduaive na 
ture of much of this work, there appear* a 
general element of similarity in the results 
From, these the generalization may be made 
that esters or soaps of fatty acids and lea thin 
which, m a sense may be regarded as an ester 
of the fatty acids, exate a lymphocytosis 
while cholesterol and the higher alcohols or 
waxes a poiymorphonudear leucocytosis 
Wherever there occurs a physiological or 
pathological variation In the metabolism of 
the white blood cells one may expect to bed 
an altered fat content It is the purpose of 
this series of investigations to record the rut 
ture and the extent of such change* in order to 
throw further bght onto the metabolism of 
these important arils in pregnancy fever 
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TABU: I.-—TKI LIPID COMPOSITION 01 THE 
WHITE BLOOD CELLS IN FKEOKANCY AT 
TEJLU, DU1IN0 LACTATION AND THE PCER 
PErrow 
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menstruation digestion etc. The present 
contribution Is concerned with such ooserva 
tioni during the termination of pregnancy and 
the pneipemim in women 


From the early months of pregnancy there 
occurs an Increase In the number of white 
blood cells the ‘physiologic Ieucocytosis of 
pregnancy* of Virchow which may reach 
15 000 (10) or *0,000 (1) The Increase occurs 
not only in the polymorphonuclear leucocytes 
but aljo In the Immature myelocytes indicit 
ing the rapid production of new leucocytes by 
the bone marrow The increase is more 
marked in primiparx and Is considered by 
Dietrich due to the intoxication resulting from 
pregnancy During labor and the first day 
postpartum there is a further marked leucocy 
tosis, the white cell count then falling gradu 
oily to normal intercepted only by a slight rue 
three to four days postpartum which coincide* 
with the onset of lactation. The fat metabo¬ 
lism of white blood cells has been Investigated, 
as reported below during these ita tes bp 
analysis of the lipid content (a) at the termi¬ 
nation of pregnancy (b) during the first day or 
two postpartum (c) during Lactation and 
(d) In the later puerperium. 

METHODS 

The general principles In the selection and 
care of patients utilized for experimental 
study conformed to the standard laid down In 
a former paper on the study of non~pregnant 
women (4) The subjects were chosen from 
the prenatal clinics of the Strong Memorial 
Hospital, referred In to the obstetrical divi 
s»ons a few dayi before the expected date of 
confinement where they were thoroughly ex 
amlned to exdude conditions other than preg 
nancy which art known to affect the level of 
blood lipids and then placed on a standard 
balanced diet and kept In bed for about a 
week before an analysis was made of their 
white blood cells. A sample of blood was 
taken before delivery and after parturition at 
various times as indicated m Table L 

Blood was drawn from the arm veins in the 
morning following a 15 to 16 hour fast, dtrated 
and immediately centrifuged In many cases 
it was possible then to remove the white cell 
layer with a pair of dean forceps, after the 
plasma was drawn off but mother cases the leu 
cocytes were non adherent and a different pro¬ 
cedure was adopted. The white cells, with the 
Immediately adjacent layers of red cells and 
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plasma were transferred with a pipette to a 
small centrifuge tube and again centrifuged 
It was then possible to draw off the wider layer 
of send fluid leucocytes with a small pipette 
Fifty cubic centimeters of blood gave suffi 
aent white cells for a complete lipid analysis 
Following separation of the leucocytes, they 
were quickly weighed (wet weight), ground up 
with cleaned sand, and extracted with alcohol 
ether after the manner previously reported 
(Boyd 5) The extracts, made up to a volume 
of 100 cubic centimeters, were analyzed for 
their total fatty add phospholipid total 
cholesterol, and free cholesterol by the onda 
live micro-analysis procedure described m de 
tail m a former paper (4) The remaining 
lipid values total lipid neutral fat, ester 
cholesterol, and the various component fatty 
acids were arrived at by calculation (4) 

Since writing the original paper on methods 
(4) two papers have appeared by other au 
thors (23 26) in which the oxidative digi 
tonin micro-method for cholesterol has been 
criticized and alternative methods proposed 
The gravimetric modification as proposed by 
Man and Peters appears to offer no advantage 
as in one case impurities are weighed while in 
the other they are oxidized Oberman and 
Milton (26) also ate this objection viz that 
extraneous matter in the digitonm precipitate 
may be meluded in the final oxidation and in 
addition state the oxidative procedure itself is 
uncertain The first of these objections to the 
original method has been overcome by intro¬ 
ducing a careful washing of the digitonm pre 
apitate with water acetone, and ether whereas 
the second objection has also been removed by 
determining and using the procedure neces¬ 
sary for 100 per cent oxidation of the choles¬ 
terol digitonide which is considerably more re 
sistant to oxidation than phospholipid or fatty 
aad (4) In the experience of the author the 
most vulnerable step m the whole method for 
total cholesterol as herein used is the saponi 
lication procedure Unless the directions as 
previous!) reported (4) are strictly followed 
and if the hydrolyzing mixture is concentrated 
below a volume of 2 cubic centimeters choles 
tcrol becomes so altered that It is rendered onl> 
partiall) prccipitablcwith digitonin Oberman 
and Milton (2d) noted these dangers during 


saponification and state that in the presence 
of aad digitonm preapitation is incomplete 
Hence they do not aadifj their mixture after 
saponification but extract directly from the 
alkaline medium with petroleum ether 

EXPERIMENTAL RESULTS 

From an analysis of the lipid content in the 
white blood cells of 11 cases of pregnancy' at 
term (Table I) no general trends from the non 
pregnant levels os previously reported (5), 
could be deduced. On the average, the fat 
content of the leucocytes was reduced in preg 
nancy by one quarter the decrease being most 
marked m neutral fat and cholesterol ester 
each of which was lowered 50 per cent on the 
average, from the non pregnant levels Free 
cholesterol and phospholipid showed little 
variation It is doubtful, however if a com 
panson of mean values in this connection has 
much significance Practically all the values 
noted in pregnancy fell within or very close 
to the range of levels for the non pregnant 
woman as formerly deduced statistically (5) 
and it was only by considering mean values 
that any variation was obvious as noted 
above A number of cases showed high phos¬ 
pholipid and free cholesterol with low neutral 
fat and cholesterol ester values which combi 
nation, according to Bloor Okey, and Comer 
indicates active tissue. On the other hand 
the converse combination also occurred and 
furthermore such groupings of the lipids were 
encountered m normal non pregnant women 
(5) Hence it is not possible to draw any 
causal relationship between pregnancy and 
the lipid composition of the white cells from 
this senes of analyses This much is true, 
however that there is a wide variation m the 
lipid composition of the white blood cells in 
pregnancy and if the postulate of Bloor, Okey, 
and Comer that activity of the sow corpus 
luteum is associated with definite changes m 
lipid composition may be generalized to in 
dude all tissues then one may state there is a 
wide variation in the activity of the blood leu 
cocytes in pregnancy The relation of activ 
lty as so determined to the incidence of t ern 
peratures and puerperal infection is a prob¬ 
lem of utmost importance to the obstetrician 
and is at present bang further investigated 
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Following parturition was noted a more 
definite trend In the leucocyte limd content 
and distribution which exhibited In the cases 
studied a fair degree of uniformity The to¬ 
tal lipid content was increased more markedly 
in patients with low values before delivery 
In cases examined during the first 34 hours 
postpartum little change in the total tipid 
content was found and occasionally an actual 
decrease was present aitlwugh this period ex 
hibits a marked leucocytosis, as noted above 
Between the third to seventh day postpartum 
the fat of the leucocytes rose and in most 
cases the nse was marked ao that by the Drat 
part of the second week after delivery the 
leucocy tes contained j to 3 per cent total bpW 
This period corresponds clinically to the es¬ 
tablishment of an abundant flow of milk 
marked involution of the uterus, a change 
from red to creamy yellow lochia, and a 
marked improvement in the general bearing 
ol the patient Patients ere mined in the 
second week of the puerperiam were found to 
exhibit still a high fat content and by the end 
of this time the patient s general health was 
such as to allow heT to be discharged from the 
hospital One patient who consented to re¬ 
main in the hospital 3 weeks was found to 
have 1 lowered fat content of her white Wood 
cells *i da vs postpartum 
Of the component lipids phospholipid foi 
lowed In general the course outlined for total 
lip*! 1 e little or no change until the time of 
lactation and then a marked increase as high 
as 600 per cent in some cases toward the end 
of the hrst week in the poerpenum In Case 1 
studied for 3 weeks the last observation in¬ 
dicated the phospholipid value was beginning 
to return to normal io 21 days postpartum. 
In Cases 8 io and 11 the pho*phohp*d value 
fell in the early days of the puerperium but 
subsequently toward the end of the first week 
an increase araa registered 

Free cholesterol closely paralleled phospho¬ 
lipid throughout the fluctuation The in 
amseb id free cholesterol were not as exten 
sive however and seldom exceeded ioo per 
cent- In Cases 3 10 and 11 there was again 
a fall in value In the early days of the puer 
pedum with a subsequent increase in tbe cho¬ 
lesterol content By 3 redes postpartum 


(Case 1) free cholesterol had also begun to 
fall to within noo-pregnant limits 
On tbe other hand cholesterol ester ibowed 
little consistency In its behavior The 
amount of cholesterol ester m the white blood 
cells at the termination of pregnancy Is knr 
Following parturition about one half the cases 
exhibited the addition or subtraction of a few 
mUhgnura per cent ester cholesterol changes 
which are of little significance when considered 
m conjunction with tbe possible experimental 
errors In Cases 1 ana ti ester cholesterol 
was raised by the seventh day postpartum, 
while in Cases 6 and 10 it was lowered There 
appears, therefore, to be no relation between 
the postpartum state and the cholesterol ester 
content of tbe white Wood cells the lipid hat 
ing a low value m the majority of cases 
An apparent discrepancy may be noted in 
Table I in that the value for total cholesterol 
in a number of coses does not represent the 
sum of the free and ester cholesterol This is 
due to the fact that the method for total cho¬ 
lesterol determines 90 to 05 per cent of the 
lipid present while that for free cholesterol 
determines 05 to 100 per cent Thus where 
all tbe lipid present is m the form of free cho¬ 
lesterol tbe figure for total cholesterol may be 
less than that for free cholesterol, an apparent 
mathematical paradox However since the 
arithmetical difference is rather Insignificant 
it has been considered more accurate to use 
the actual experimental figures for total cho¬ 
lesterol rather than multiply these by a factor 
to account for the oto 10 per ceDt loss of the 
lipid not accounted for by the experimental 
procedure While these limitations of the 
method are admitted it should be emphasised 
that of the vunous procedures available for the 
estimation of total cholesterol the digitonia 
oxidation micro-method as herein used is 
probabl j the most accurate 
Following parturition there occurred a con¬ 
sistent me in neutral fat except in Ca*e 11 in 
which neutral fnt fell in value. At the termi¬ 
nation of pregnancy neutral fat is present in 
relativdv small amounts m the white ttfla. 
Tbe day after delivery neutral fat began to 
rise m many cases markedly so and the 
nuaed values persisted for 2 weeks. This in¬ 
crease in neutral fat may be interpreted as 
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representing the function of the white blood 
cells m transferring fat from the Involuting 
uterus to the fat depots 

inteepretaiton 

The interpretation of the changes in fat 
metabolism of the blood leucocytes before and 
after parturition in women offers many diffi 
culties There are a vnnety of factora con 
cemed and as these haw not been fully inves¬ 
tigated to date it is not possible to state at the 
present time to what alteration in bod) physi 
clog) and pathology the changes noted are 
due Dunng normal uncomplicated preg 
nancy no extraneous factor need be considered 
m interpreting the lipid analysis of the white 
cells but as haa been shown there is no sigmfi 
amt variation in the lipid composition of the 
blood leucocytes dunng pregnancy from those 
of the non pregnant woman Following par 
tuntion however, a number of factors may 
affect the Upid composition of the blood leu 
cocytes In the early days of the puerpenum 
there may be a residual effect from the stren 
uous exercise excitement pain, and arucs- 
thcdcoflabor This lslater followed bypossible 
effects from the involuting uterus in Junes ac 
quired during partuntion lactation, and the 
altered general metabolism ensuing after de 
hvery of the fetus These factors in turn open 
up new fields in the functions of the white 
blood cells and will be considered in future 
publications 

Whereas the significance of the white cell 
reaction following partuntion remains at 
present obscure the experimental analyses of 
their lipid content may be interpreted in the 
light of our present conception of the relation 
of hpfd composition to functional activity 
Bncfl) in most cases there occurs following 
partuntion an increase in phospholipid free 
cholesterol and neutral fat In the blood leu 
cocytes Cholesterol ester exhibits no con 
Bistent trend some cases showing increased 
values and others lower values, Little choles¬ 
terol ester was found present in the leucocytes 
at an) tunc Age pantv loss of blood dunng 
parturition, length of labor and extent of per 
ineol lacerations were apparently not factors 

Apart from the increase in neutral fat which 
as stated above maj be due to transport of 


fat by the leucocytes from the involuting 
uterus the findings of increased phospholipid 
and free cholesterol with low values for cho¬ 
lesterol ester correspond to those noted b> 
Bloor Okey, and Comer (2) as Indicative of 
activity on the part of a tissue 

The earlier suggestive and circumstantial 
evidence m this connection has been aptly re 
viewed by these authors who then proceeded 
m a senes of excellent studies to demonstrate 
directly the relation of hpid composition to 
functional activity Selecting a tissue the 
corpus luteum of the sow which passes 
through a well recognized cycle of activity and 
quiescence, they simultaneously made estima 
tions of the lipid content and histological ex 
animation of sections removed from the same 
material (the results of which were separately 
published) studying the gland throughout its 
cycle m estrus and pregnancy At the same 
time they made a similar stud) of the uterine 
endometrium (27) but as this tissue m the 
sow undergoes much less change during estrus 
and pregnancy than m other animals and in 
women (menstruation and pregnancy) the re 
suits obtained, although ol the same nature 
were not of the same extent nor os striking as 
those with the corpus luteum Seven to eight 
days following rupture of the graafian folhde 
the corpus luteum of the sow has reached a 
high plateau of functional activity as indi 
rated by a solid consistency and the appear 
ance of fully differentiated cells. At or about 
this time hpid analysis reveals (a) a great in 
crease in phospholipid (300 per cent) (b) an 
increase leas marked (66 per cent) in free 
cholesterol, (c) no change in cholesterol ester 
and (d) variable but low values for neutral fat 
From the seventh to the fourteenth day the 
corpus luteum Is at the peak of its activity and 
hpid analysis exhibits no change from that at 
the seventh to the eighth day Following the 
fourteenth day, however if pregnancy’ does 
not occur retrogression set* in This period is 
characterized by (a) a fall m phospholipid 
(b) no change in free cholesterol, (c) a great 
increase in cholesterol ester and (d) a marked 
increase in neutral fat 

Comparing the hpid changesof active tissue, 
as noted above with the hpid changes m the 
white blood cells dunng the middle and latter 
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part o£ the first week postpartum reveals that 
the essential feature* are similar In each case 
Bloor Okey and Comer sties* that the sirrah 
cant lipid variation that sets In when a tissue 
becomes active Is an Increase In phospholipid 
and low value* lot cholesterol ester A* &I 
ready described from the third to the seventh 
day postpartum, the phospholipid content of 
the blood leucocyte* is increased m most case* 
while cholesterol esters are present m small 
amounts. Free cholesterol is also slightly in 
creased as in active corpus luteum tissue but 
In addition neutral fat is increased while in 
active tissue Bioor Oitcv and Corner found 
this Upto low m value It may be as noted 
above that this increase in neutral fat la due to 
a scavenger action of the white blood cells fol 
lowing ddiYtrv The relation of neutral fat to 
activity ha* not been stressed by Bloor 
Okey and Comer and on ths basi* of their 
hypothesis It 1* justifiable to conclude that be¬ 
ginning about the onset of lactation there oc 
curs an Increased activity on the part of the 
white blood cells in women To what this ac 
tivity 1* due has not been established but sev 
era! possibilities at present under conndern 
twn have been discussed h*.ren 
The activity ot leucocytes has oeen investi 
gated in a different manner by Softer and 
Wintrobe By determining the oxygen con 
sumption and gjucoaiytk function of the cells 
»* xnire they were able to show that mature 
and immature cells had identical activity but 


contained over i per cent phospholipid had a 
higher blood hormogiobln value than these 
containing leas than i per cent phospholipid 
substantiating to a certain degree the relation 
between white cell activity and aruerma On 
the other hand there appeared to be do rel* 
tkra between addoau, as estimated by blood 
carbon dicende determinations, and the pbo* 
phobpid content of the white blood cells 

5T710IASY 

The lipid content and distribution in the 
white blood celts of n women at or near the 
termination ol pregnancy during lactation 
and the puerperium has been studied under 
controlled condition* of diet and crercfse. It 
was found that age and parity did not affect 
the level of Upfdsln the leucocyte*. 

Before parturition the white blood cells 
have a wide range of lipid values though, on 
the average cholesterol ester and neutral fat 
are low in amount and the total lipid content 
is reduced by about one-quarter from the mean 
levels In non-pregnant women 

Following parturition there Is no change In 
the lipid composition of the blood leucocytes 
until the third to the seventh day Then there 
occur* a rise in total hpld due to Increases in 
phospholipid free cholesterol, and neutral fat 
These high values appear to return to normal 
beginning about 3 weeks postpartum. Choles¬ 
terol eater it present In small amounts through 
out. 


that granulocytes were more active than 
lymphocyte? While there are relatively more 
granulocytes in the Wood ol women following 
parturition the percentage increase is much 
less than the percentage increase In phospho¬ 
lipid Hence it does not appear that the al 
tered lipid composition of the white blood cell* 
may be ascribed cmply to a relative increase 
In polymorphonuclear leucocytes. Rather 
there seems to be an altered fat metabolism of 
the leucocytes m general at this time 
Toward the end of pregnancy there exists a 
compensated aadosu and some degree of sim¬ 
ple anrmla in moat subject*. Both of these 
condition* have been stated to have a depress¬ 
ing effect on the activity of white ails (18 
11} In the present »ene* of cases of preg 
nancy near term those whose white blood cell* 


On the basis of current theory these results 
have been inteipreted as Indicating an in 
creased activity on the part of the white Wood 
cell* during the first 3 to * weeks of the poer 
perium The came* of this phenomenon hate 
been discussed and a abort review of the phy 
noktgkal chemistry of the blood leucocytes in 
daded 
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BACTERIOLOGY OF CHOLECYSTITIS 

The V nuLKKCE and Spcjus FoaifAxrcw or Closttuxcm Wuchd 1 
EDWIN T THORSNESS II V 1 Rota am, Mfouarx 


P REVIOUS to the work of Rosenov 

cultures from diseased gull Hadden 
were made from the bUc Rosenow 
demonstrated that streptococci were found 
with greater frequency in the vrall of the gall 
bladder than in the bile In experimentation 
on animals, he reproduced cholecystitis in 
rabbits and in dogs by Intravenous injection 
of freshly isolated strains of streptococci 
derived from patients with cholecystitis but 
he was not successful in reproducing chote 
cystitis in animals by injecting these strains 
directly into the lumen of the gall bladder 
On the basis of these experiments he con chided 
that Infecting organisms reached the gall 
bladder by way of the arterial blood Rose 
now also produced cholelithiasis expenmen' 
tally by the same method Nickel and Judd 
repented this work The wort of Wilkie and 
his associates confirmed that of Rosenow 
regarding the etiological importance of hit- 
matogenous infection and elective locahaation 
of streptococci in cholecystitis and chole¬ 
lithiasis Wilkie and associates also found 
that the cvsUc lymph node harbored the 
streptococci in a high percentage of cases 
In recent years much attention has been 
given to infection of the biliary tract by 
Clostndram weichn Ellis and Dragstedt 
have shown that apparently normal, healthy 
livers of adult dogs frequently harbor Clos¬ 
tridium wekhu Andrews, Rewbddge and 
Hrdma demonstrated that if the contents of 
the gall bladder of a dog were drained into its 
pelvis or thoracic cavity severe gas gangrene 
developed Andrews and Hrdina have pointed 
out thst frequently m cases of acute ful¬ 
minating cholecystitis, the portion of gall 
bladder adjacent to the hrer b more thickened 
and {edematous. From this they concluded 
that there was primary hepatitis, with direct 
extension to the gall bladder 

The presence of Clostridium wekhn in. 
Infection of the gall bladder has been noted 


occasionally by many observers. Rosenow 
isolated t his organism six tunes In a series of 
48 cases and in a photomicrograph ahntmted 
the presence of one organism in the wall 
Gordon-Tayktr and Whitby reported tint 
Clostridium weldm was present in the g«J! 
bladder in q per cent of 50 cases in which 
cholecystectomy a as performed and that'll 
was recovered in 15 per cent of a series of 
cases in which necropsy was performed 

The purpose of this study aside from in¬ 
vestigating the frequency with which the 
venous Infecting organisms are found In 
erased material and from confirming the 
etiological importance of streptococci was to 
determine the relationship between the cul¬ 
tural charset ensues and virulence of Clos¬ 
tridium wekhii isolated from gall bladders in 
cases in which cholecystectomy had been per 
formed and from van eras postmortem raa 
t crisis 

The method of taking cultures from sot 
gicail) erased gall bladders was essentially 
the method desorbed by Rosenow The gafi 
bladders were immediately taken to the 
laboratory in a sterile covered container The 
bde was first aspirated for culture then the 
gaD bladder was opened and stripe of mucosa 
with submuensa were excised these were 
washed three tunes in sterile saline solution 
and finally ground in a mortar together with 
a small amount of sand and saline eolation 
This material was plated on blood tgar and 
also was put in glucose brain broth, the latter 
medium being especially favorable for the 
growth of streptococci and Clostridium weichn 

When a suitable growth of streptococci was 
obtained in the primary cultures from human 
gall bladders, reproduction of cholecystitis 
was attempted in rabbits The rabbits were 
gi\ en an Intravenous injection, o 5 culic 
centimeter for each 100 gram* of body weight 
of a fresh culture of streptococci in glucose 
brain broth on two successive days They 
t C l i ww. 
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were killed on the fourth day after the first 
injection. 

For identification of Clostridium welchu, 
materials were put in Blair Wilson medium to 
eliat the black iron sulphide reaction also on 
anaerobic blood agar plates, to determine the 
type of colony, and in tall tubes of sterile 
mflk to chat coagulation with its stormv 
fermentation and the characteristic odor of 
butync a ad Following this, smears of the 
cultures were stained b> Gram s stain counter 
stained with saframn and studied micro¬ 
scopically for evidence of spore formation m 
cultures containing Clostridium welchu The 
heat test for spore formation was used with 
cultures in plain broth m plain broth with 
coagulated egg white and in plain broth with 
t per cent plain starch 

In instances m which Clostndium welchu 
had been identified by the foregoing methods, 
the 24 hour cultures of the same material in 
glucose brain broth m which they were 
grown were injected intramuscularly m doses 
of 3 cubic centimeters, into rabbits guinea 
pigs and pigeons to determine tbeir virulence 
the breast muscles of the pigeons being most 
highly sensitive and the thigh muscles of the 
rabbits being the least sensitive to pathogenic 
strains As a final test of pathogematy 
rabbits were given 10 cubic centimeters of 
the same cultures mtra\enously 

Since the results of the preliminary expen 
ments suggested association of low virulence 
with loss of spore forming ability further 
studies were earned out Virulent cultures of 
Clostridium welchu were obtained from 
material at necropsies on human subjects 
and pure strains were selected from colonies 
grown under anaerobic conditions on blood 
agar plates- First an attempt was made to 
produce in miro a decrease of virulence and 
loss of ability to form spores, by subjecting 
the organisms to the action of fresh and auto¬ 
claved bile in various concentrations and 
then testing their virulence in animals and 
spore forming ability on speaol media. These 
results bang negative experiments were per 
formed cm animals Rabbits were given 
injections of six virulent strains, which were 
kept m plain broth with bile as controls m 
sublethal doses into the musdes of the tight 


hind leg, and guinea pigs were given 3 cubic 
centimeters in like manner The resulting 
death of the guinea pigs and of about half of 
the rabbits, pro\ed the virulence of the 
strains in question On successive days follow 
ing the injections into the rabbits a sterile 
needle attached to a syringe was inserted 
aseptically into the regions where Clostndium 
welchu had been injected o 5 cubic centi 
meter of sterile physiological saline solution 
was injected and a small amount was 
aspirated and cultured As a routine on the 
tenth dav the rabbits immediately after 
being quickly killed with chloroform were 
subjected to necropsy, and cultures were 
made again from the muscles of the leg at 
the site of former injections the regional 
lymph nodes and the heart s blood The 
cultures of Clostndium welchu thus obtained 
from the rabbits were again tested for spore 
formation and pathogematy m guinea pigs 

The determinative bacteriological investi 
gationB of sections excised surgically from the 
walls of human gall bladders m 75 cages 
yielded the following results In 30 cases the 
sections were sterile streptococa were found 
in 13 cases staphylococci m 36 bacillus coli 
m 6 diphtheroids in 5, and Clostndium 
welchu in 5 Human bile from 59 cases was 
investigated it was sterile in 50 cases con 
tamed streptococa m 7, staphylococci in 1 
B a ah us coh in 1 Baalim, subtihs m r and 
Clostndium welchii in 1 In 25 cases of gall 
stones in man the concretions were sterile in 
15 cases, contained streptococa in 5 staph 
ylococa in 3 Bacillus coli in 4, Baalius 
subtihs m 1 and Baalius pvocyaneus in 1 
Speamens of surgically excised fiver were 
investigated m only 2 cases and staphylococci 
found m 1 The gall bladders of 9 dogs were 
examined m 4, the wall contained Clos¬ 
tridium welchu and in 3, the bile was like 
wise infected 

These results from the primary cultures 
indicate a lower madence of infection than 
has been reported by Roscnow and others 
This is probably due to the fact that in this 
senes there were few acute cases. The in a 
dence of infection In the wall of the gall 
bladder from human subjects was found to be 
four tunes greater than in the bile and two 
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and four tenths tomes greater than In the gtH 
stones It was found also that the wall was 
relatively more often Infected with virulent 
streptococci The wall always contained 
streptococci when the bile did Microscopic 
sections of the fundus of the ball bladders 
revealed a higher incidence of cholecystitis 
m gall bladders which were infected with 
streptococci 

Seven strains of streptococci isolated dueily 
from walls of gall bladder*, were used for 
experiments in elective localization In these 
experiment* the organism wa* a rather plump 
dfplococcus that grew in glucose brain broth 
wlthm 34 hour* Thu growth was m sharp 
contrast to that of some of the less virulent 
ttraini of streptococci which required from 5 
day* to * week to grow With cme strain of 
plump diplococcus cholecystitis vu pro¬ 
duced dectivefy in each instance and the 
organism wu* recovered from th* bile or wall 
of the gall bloddcT of rabbits through four 
wuccesuve animal passage* The organisms 
isolated in each instance were from the 
content or exudate within the gall bladder 
Although this ltrrnn of streptococcus we* 
occasionally recovered from the kidney or 
spleen it did not produce cholecystitis when 
the organism was isolated from these sources 
In the 6 other case*, gross cholecystitis, with 
recovery of streptococci from the bile or wall 
of the gall bUduer was produced in 4 

C 3 ostndmm weichu was Isolated from the 
wall of the gall bladder in man in 5 instances, 
or 7 per cent of cases and from the bile in 1 
Instance or 1 6 per cent of cases In only one 
acute fulminating case in man and one case 
in the dog was Clostridium wdchif isolated 
from the gall bladder which on injection into 
rabbits, guinea pig* and pigeons proved to be 
virulent and formed epore* on suitable media 
In all other instance* two-virulent and non 
sporing large gram positive btdlh resem 
bling Qoimdium wedchfl which gave the 
typical reaction on Blair Wilson media, the 
fermentation and coagulation of milk with 
the odor of butyric odd, and the type of 
colony on anaerobic blood agar plate* char 
octeristic ol Clostridium wrirhil were found 
in the walls and bUe of gall bladder* which 
appeared, (rosily a* normal. There was, 


however histological evidence of krw grade 
inflammatory change In the walls of the gill 
bladder* in 3 case* in which Clostridium 
wekhil was associated with streptococcal in 
feet Ion and In 1 cose associated with BadHo* 
colL In the other coses Clostridium welchfl 
was the only organism isolated and there 
was no histological evidence of infection. In 
dogs infected with Clostridium wekhfl let 
rad organisms were associated. 

Eight rabbits survived injection into the 
right hind leg of 3 cubic centimeters of a 
virulent 34 hour culture of Clostridium w ekhii 
in glucose brain broth representing ux 
virulent strains obtained from material *t 
necropsy Cultures from the lesions were 
made on successive day* The isolated organ¬ 
isms were invariably pathogenic for guinea 
pig* and were able to form spore* that were 
heat resistant to 80 degree* C for 15 minutes, 
until the fifth or tilth, day Following this 
although the culture* were still positive for 
Clostridium wcichd microscopically were 
characteristic in Blair Wilson media also as 
to type of colony on anaerobic Mood sgir 
plates and on milk media produced ferments 
tion and coagulation with the odor of butyric 
add they simultaneously had lost thdt 
ability to lorn spore* and their high virulence 
The control cultures kept In plain broth plus 
bile retained their high virulence os well t* 
their spore-forming ability throughout the 
duration of the experiment*. 

Aspirated material from these rabbit* be¬ 
came sterile on the eighth day in a case* and 
on the ninth day in 1 caae and then at 
necropsy’ on the tenth day culture* from the 
exdsed muscle, regional lymph node*, and 
heart s blood were likewise negative In the 
other s rabbits local obscene* developed. 
These contained cheeay material from which 
large gram positive badfli were Isolated every 
day and at necropsy on the tenth day bat 
culture* from the heart * Mood and regwnal 
lymph nodeiproved sterile Theae large grim 
positive bacilli Uoloted from this cheesy ras. 
t trill and from local led 00s in other rabbits 
In which absceavs did not develop after the 
fifth and sixth day*, gave the typical reactions 
for Clostridium wtlchfl In the BUir Wilson 
and milk media, and typical colony on 



THORSNESS BACTERIOLOGY OF CHOLECYSTITIS 


755 


anaerobic blood agar plates. These organ 
isms , however, failed to form spores on suit 
able media, and proved to be of low virulence 
when s cubic centimeters ol 24 hour glucose 
brain broth cultures were injected into the 
muscles of the kind legs of guinea pigs 

EVALUATION 

The source of Clostridium welchu found m 
gall bladders Is generally conceded to be the 
intestinal tract and it i* believed that the 
organisms reach the gall bladder either from 
the portal system or bj ascending through the 
ducts Judging from the results of studies of 
the pathogenicity and spore formation of 
organisms obtained from man as well as from 
animals it is believed that this organism is of 
the nature of a secondary invader and seldom 
is primarily the cause of cholecystitis Further, 
it appears from the results obtained that a 
healthy person is able to reduce Clostridium 
welchu to a state of low virulence as well as 
inability to form spores 

Attention may be called to the fact that 
these rabbits were apparently well were 
subjected to necropsy after being quicklj 
chloroformed and the examination was made 
Immediately, thus eliminating the possibility 
of atonal or postmortem invasion and this 
possibly accounts for the frequent negative 
cultures as contrasted with the results of 
Cornell in whose work the rabbits became 
very ill had convulsions, and died spon 
taneously It is also important to note that 
Cornell worked with entirely different strains 
of Clostridium welchu which he isolated from 
ftccal material 

The question may be nosed as to how these 
organisms could be Clostridium welchu when 
they did not form spores. In answer to this 
attention may be directed to the fact that 
seldom does a high percentage of organisms 
in any culture of Clostridium welchu form 
spores, and that total loss of spore formation 
is not a new phenomenon in bacteriology 
since Pasteur, Rous, Lubarsch and others, as 
described by Sternberg, have reported similar 
changes for Badllus anthraas The work of 
Weinberg and S^guin during the World War, 
established the fact that the virulence of 


Clostridium welchii varied considerably m 
different cultures. 

CONCLUSIONS 

x This work in the mam supports the 
fundamental work of Rosenow regarding focal 
infection and elective localisation 

3 It demonstrates that Clostridium welchii, 
as commonly isolated from the gall bladder 
of man at operation for cholecystitis and 
from gall bladders of healthy dogs, is of low 
virulence as well as being non-spore-forming 
Markedly lowered resistance of tissues appears 
to be a prerequisite for maintenance of 
virulence and spore-forming ability of this 
organism in tree 

3 Virulent and spore-forming Clostridium 
welchu may be injected into the leg muscles 
of the rabbit and, although healing occurs 
may be recovered after about the sixth da> 
m a state of low virulence and without ability 
to form spores, while control cultures in vitro 
retain their high virulence as well as their 
ability to form spores 
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BLOOD UIYLASE I\ EXPERIMENTAL PYXCREATITIS 

\RTHUR C CH5EN M D I \CL N JOHN STOVE, MD W TltOll C ORB, MD,F\ CS 
torulLm Kaxiu 

lanwnl) l.****' J Utiow 


O UAXTTT YTIVL determmnuonsof dia 
static {crnvmti m the blond were first 
made b\ Wohlgemuth in ii/sS His 
method depends (or it* endpoint on the com 
plete hydrolysis of aoluble starch a. revealed 
b\ the disappearance of the blue odor which 
it produces mth iodine The newer method of 
estimating blood am via re content depends 
upon the determination ot \ ur *at\ ot starch 
solution which changes mth molecular rteav 
age This method hx» fx ti brought to a high 
Mate of perfection thr nigh the roodmcatKm 
of the Daxison technique t> 1 bs Elman 
and McCaughan Si With the present tech¬ 
nique a definite quantitx ot ikar blood 
plasma and a *tan lard larch solution are 
mixed in an < Gtwal 1 xucxxjnirter which is 
submerged tn a watir bath at constant tern 
perature \ iv is determined be the tame 
required i ir a detinue amount ot this mixed 
fluid tn through the capillarv portion of 
the vibCCttmitUr tube which occurs with a 
speed proportional to the amount of amvlose 
present Hus change in viscosity is an index 
ot the amount d amiiase present m th^ blood 
plasma 

lorneodv 10 \ ears quantitative determina 
tvons of blood am\dase ha\e been made and 
during this time an extamve hterature has 
icnmraiatri vet the sourer distribution end 
function ot blood anniase remain largelx 
obscure 

The fun Uon of circulating blood diastases 
which are formed b\ organs producing gU 
oogen according to Cohen, is mtunatdv asso- 
aated with the splitting m the liver of gl' 
cogen to sugar Cohen further states that *ha 
stases become active nttlv when in the tivoei 
According to Retd and \aravana Increased 
Wood eunvLse means a decreased actrviu tn 
the k\xr of that animal Al<w a decreased 
blood amylase (or increased tissue amylasel 
rigid lies increased idmt) in the Uver Cari 
son and Lockhardt and Markowitz and 
Hough believe that blood and lymph ftmjdase 


are functionlesa. being by products of organ 
metabolism which appear m the blood for de¬ 
struction or elimination On the other hand 
Huber and Madeod found that a glytogen- 
kke polysaccharide exists in the liver Sinai- 
ends and sublobular veins of the diabetic rab¬ 
bit and bebexe that the function of blood 
amylase t» to awist In the hydrolysis of this 
glycogen Myers and Reid conclude that 
amylase while in the blood plays do rile in 
earbohv dratc metabolism and that onh when 
in the presence of insulin is it recalled or re¬ 
absorbed into the liver cells where it ctrti its 
earvmati function with regard to the ghico*e 
gh copen reaction 

Elman \ meson and Graham m studies on 
human blood sax that 1cm blood amylase 
means destruction of acini m the pancreas 
whereas increased blood armriaje means dart 
obstruction With duct obstruction there a 
increased absorption of pent-up ferments wto 
the blood without atrophy of the adnL Ye 
cording to these authors. Inflammatory ptoc 
esses m chronic pancreatitis probably lead to 
obstruction of smaller ducts by * oir tissue 
In acute pancreatitis, there Is an aboonnal 
absorption ot ferments into the blood bean* 
of changes and destrution of the walls of the 
ducts so that the secretion Instead of flowing 
on into the duodenum makes its wav into 
surrounding ti sues and thence Into the blood 
and lymphatics Joins obtained high amvliK 
values m tbe pancreatic tissue eariv m experi¬ 
mental mild acute pancreatic necrosis winch 
values »oon dropped below normal, and in 
severe necrosis there was immediate diminu¬ 
tion of tissue amviase Ylto fcrlkrwiDR l>gx- 
tsem of the pancreatic ducts, there was an im¬ 
mediate postoperative me in the pancreatic 
tissue amylase mth a rapid fall to normal He 
concluded that in duct ligation there was an 
earix me of diastase m the pancreatic tiaw 
the direct result of atari* In severe pancreatic 
necrosis, there was a diminution of amylase m 
the pancreatic tissue which be aaxw means 
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destruction of the quantity of ferment with 
failure of new ferment formation Crandall 
and Chert} found in dogs an immediate in 
crease m blood amylase after ligation of the 
common bile duct with double the normal 
value on the second to the fourth day They 
also found in dogs that when pancreatic juice 
was injected Intravenously amylase was in 
creased in quantity in the portal and saphe¬ 
nous \eins. It was their interpretation that 
blood amylase was only partially removed by 
the liver 

The various investigators using the viscos¬ 
it} method have not established any definite 
le\el in absolute units for the starch splitting 
enzyme content in the plasma of normal dogs 
Each found that a normal range can be estab¬ 
lished with his own particular method Ac 
cording to Chcsley, this probably Is caused by 
the variable composition of the different 
starches used He obsened that starch used 
as a substrate docs not have a uniform compo¬ 
sition as it is made up of several substances 
namel\ alpha amylose (omylocellulosc amy 
lopectfn) beta amylose (amylose amyiodex 
tnn) and dcxtnns. Different batches of 
starch ha\e variable amounts of a and 0 
amylose hence different results are obtained 
with different batches- Elman and Me 


Coughan, using 7 per cent starch found 
values for normal dogs to be between 1 5 and 
2 5 units whereas Johnson and Wies found 
normal value* to be 6 to 13 units Myers and 
Reid obtained values of 14 6 and 19.4 or an 
average of 17 units Cohen, using 7 per cent 
starch found normal values to be between 12 
and 67 units, with an average of 37 We 
found values (viscometnc method) for 69 nor 
mal dogs, using o i cubic centimeter dear 
blood plasma and 3 per cent Lintner’s starch 
solution to be 20 to 56 units with an average 
of 36 The unit determination varied slightly 
with different batches of Lintner s starch 
Johnson and Wles found in 4 animals that 
when the pancreatic ducts were ligated the 
amylase concentration of the serum increased 
from 9 to 20 times normal to reach a maximum 
on the third day after operation Following 
this there was a gradual decline to approxi 
mately normal on the twelfth dav after opera 
tion Reid el al (16 17) found in dogs after 
pancreatectomy, if kept alive with insulin 
that there is a decrease In blood amylase for a 
few day's then a nae to normal or to a point 
higher than pre-operathe level When insulin 
was stopped the amylase again dropped 
Reid and Narayana noted that imrulin lowers 
blood amylase but increases liver amylase. 
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TABL* It.—3SLOOD AMYLASE VALUES IK PAH* 
C3XATOT1 PEODTJCED BY TOT UfJECTJOl* Of 

y nm into tot ductus santomki 



From these citation*, it is apparent that 
there u a wide divergence of opuuon as to the 
source distribution and function of blood 
amylase In addition there u not evert a dose 
parallel in. result* a* to the amount of amyl aae 
present in the circulating bkxxl of normal 
dogi While the method* of determination 
have been brought to a high itate of perfec 
tioe atandnrdlaation apparently i» lacking 

umioos 

Since temperature reaction and salt con 
centrabon affect the viscosity they must be 
controlled and kept uniform A temperature 
of 37 $ degrees centigrade does not affect sta 
txlity of amylaae hence this temperature i* 
used throughout the experiment* Three pet 
cent sterile buffered starch solution (lilt 
aeris; was o*ed a* a. substrate *6) It Trill kerp 
indefinitely if kept sterile thus obviating the 
necessity of preparing fresh material each 
tune \ fliues for amylase are expressed in 
unit* that Indicate a quantity of amylase that 
will effect in i hoar a change of jo per cent in 
the viscosity of s cubic centimeter* of a j pci 


cent buffered starch solution \ coons blood 
(fasting) wax collected b oxalate aolution and 
examined within 2 hours To 3 grama of Lint 
net s starch, sufficient buffer solution (Fb 7) 
Is added to make 100 cubic centimeters. This 
1* boiled for 1 minute over a free flame and 
autoclaved at 18 pounds pressure for 15 min¬ 
utes It is then filtered through paper or cot 
ton and kept sterile AH pipettes and va- 
corimetera are plugged with cotton to prevent 
contamination with saliva Five cubic centi¬ 
meter* of the starch solution is added to an 
Ostwald viscosimeter and placed In a glus 
water bath at 37 5 degree* centigrade. The 
temperature is kept constant with an electrical 
control Several determination* of the vi* 
cost} of the itarch solution are made with a 
*top watch The time required for j cubic 
centimeter* to flow through the capillary tube 
is noted which la the viscosity time of the so¬ 
lution Cfear blood plasma (o 1 cubic centi 
meter) La added and the time la noted Read¬ 
ing* are made every 3 minutes until the vis¬ 
cosity show* a reduction of so per cent a* 
previously calculated. One amylase unit fa 
defined by Davuon aa the amount of eiuyme 
which will accomplish this change of viscowty 
b i hour In other words one unit of amylaiw 
is that amount of enxyme which requires 60 
minute* to reduce the initial viscosity jo per 
cent 


Example If o 1 cubic centimeter of dear 
Wood plasma or enzyme aolution should cause 
a reduction to 80 per cent of the original vis¬ 
cosity in 15 minutes, the 1 cubic centimeter 
(60 mb XtoL) 


of the solution would contain 


Tune in nan. 


- equal* 40 units of amylaae per cubic 


In a previous paper (3) we noted the blood 
chemical changes in experimental acute pan¬ 
creatitis. Five different solutions were utilised 
in these experiments. Infection* solutions, 
sodium taurocholate, sodium salic} late, ether 
and gall bladder bile were Injected Into the 
ductus SantonnL The degree and extent of 
the inflammatory reaction which they pro¬ 
duced was determined by complete patnoiogi 
col studie*. It was found that the mflamma 
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tory reaction was greater with solutions of 
Bacillus coli and least with sterile gall bladder 
bile. The same solutions were used in the 
following expenmen tB- 

0BSEB.VAH0N8 

The most violent inflammatory reaction 
was found to be produced by the injection of 
infectious material. Following the injection of 
a saline suspension of Bacillus coil or a sus¬ 
pension of Bad!lus coli in bile, an astounding 
nse in blood amylase was observed In one 
instance it reached as high as 1200 units 
This amounts to 30 times normal. Sodium 
taurocholate produced a pathological lesion 
next m seventy to infectious material- Fol 
lowing its injection into the pancreas the blood 
amylase value rose to 800 units which did not 
return to normal m 13 days. Diethyl ether 
produced acute pancreatitis which pathologi 
cally was not as severe as that produced by 
sodium taurocholate. Here the pancreatitis 
was accompanied by a rise m blood am>lase 
to 350 units which remained high for several 
days The rejection of sterile gall bladder bile 
was not as reactive as any of the above but 
was accompanied by a nse in blood amylase 
which reached a maximum figure of 200 units 
and persisted from 2 to 6 daya before return 
ing to normal. 

We have compiled our data in tabulated 
form, which is self explanatory 

EVALUATION 

Oar studies have been made on dogs thus 
permitting controlled experimental proce¬ 
dures and observations. In every instance 
the pancreatic ductus Santonin was injected 
and ligated with silk. In addition, many nnm 
of the pancreas were damaged so that from the 
beginning the combination of duct obstruc 
tion and acinar destruction was present. This 
condition persisted until autopsy 

From these observations, it is apparent that 
experimental acute pancreatitis re dogs is im 
mediatelv accompanied by a sharp nse re 
blood amylase Also this nse re amylase is 
proportional to the severity of the lesion. It 
is further apparent that this nse is only t em 
porary, as re every instance except when re 
fectious material was injected, the blood 


TABLE m.—BLOOD AMYIASE VALUES IN PAN 
ref Aims PRODUCED BY THE INJECTION OF 
SODIUM TAUROCHOLATE INTO THE DUCTUS 
SANTORINI 
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amylase approached a normal figure before 
the animal was sacrificed, and yet in each re 
stance a severe pancreatic inflammatory reac 
tion persisted after the amylase returned to 
normal value. 

In the light of the present available facts 
several different explanations of the phenome 
non are possible. We possess insufficient m 
formation to separate these possibilities 
Temporary increase of blood amylase imme 
diatdy accompanying acute inflammatory le 
sions of the pancreas may be due to the manu 
facture by the pancreas of excessive amounts 
of amylase which overflow into the blood. 
This would seem plausible but just why this 
excessive amylase concentration of the blood 
should return to essentially a normal figure 
while active acute inflammatory reaction re 
mares m the pancreas is more difficult of com 
prehension It might be explained by ether a 
failure of the pancreas to continue the manu 
facture of excessive quantities of amylase, or 
it might be that mechanisms are set in mo¬ 
tion which filter out these excessive amounts 
of amylase practically as fast as they are 
formed so that after they ha\ e adapted them 
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TABU. IV—BLOOD AMYLASE VALDES IN PANCREATITIS PRODUCED B\ THE INJECTION Of 
BACH4.U3 COU WTO DUCTUS SANTORINI 
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-*Jvr* to the Dew armmstaace of the scute in- 
y iUmmatory re*-t»n in the pancreas the Wood 
ara> las t is held at an essentially normal tig 
ure TV interrelationship between insulin 
and amylase m carbohydrate metabohsm has 
been strewed by Mjers and Retd and others 
Acute diffuse pancreatitis, such as we hare 
produced undoubtedly has involved the 
islands of Langerfasns With the insulin form¬ 
ing tissue thus involved, we have an oddi 
(kraal factor for consideration 
Our evidence would lend support to the 
views of Elman It may very wall be that the 
explanation fot the return to normal of the 
Wood amylase is the deposatkm of fibrous tis¬ 
sue along with other fact ora which tend to 
wail off the Inflamed areas and which oe 
cur after the lesson has existed for a time 
Although Jo ms is of the opinion that in high 
grade trooe (lestruction or increased stasis- of 
king duration the ferment fa other destroyed 


or there is cell failure in its femnabem We are 
not prepared at this time to Interpret the ob¬ 
served facts dehiutdj 

CONCLUSIONS 

i We have studied the blood of normal 
dogs, on which viscometric aim Use determi- 
nations were made With 3 per cent Uotoer s 
starch solution as the substrate and using o 1 
cubsc centimeter dear blood plasma, we find 
the normal amylase content to be jo to 56 
Davison units 

a Injury of the pancreas fa accompanied 
hr a marked temporary rise fa tmyisse The 
more severe the Injury the greater the rise in 
amylase 

3 Elevation of blood amylase is onh trsn- 
aient and severe injury of the pancreas after 
the first week is accompanied by normal blood 
amylase even though pathology of the pan 
creas persists. 
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4 Chronic injury of the pancreas is ac 
com pan led b\ normal or slightly increased 
blood amjlasc 

5 Degenerative change* such as cloud} 
swelling and necrosis about the central vein 
m the lobules of the liver were a constant 
observation Pathological studies checking 
the degree of pancreatitis were made m all 
cases. 

6 Blood amylase determinations are inch 
cated chmcally m determining early acute 
pancreatic pathology 

\\ e desire to erprns crar appreciation to Dr C J Weber 
director of the Research Laboratory at the University of 
Kansas, for ha technical assistance in this work 
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CLINICAL SURGERY 


FROU THE MRUlCtL CUMC A FIT YORK POST-GRADUATE IlOSPIT \I 
CARCINOin OF THE COLO\ 

I> PHILIP UatGUIRL, A B 11D FUS N«w\oa* 

MfctaMOaiairrah—nf*g»T faiK^OwiwQicVih l W»t<riNaG(fchtnU4oifcWj 

I N any operative procedure for cancer of the application of an indwelling catheter arc erderrcL 
colon pentoiutu stand* out u the greatest A median or left metskm i* made and the roeaeu- 
danger and the toast senuua complication In tery of the left colon a resected from a pooat 
«n operative procedure the dangers of th» oh- above the growth down through the peritcaval re- 
stacle have been greatly lessened u it do not flection, the gland bearing area bring excised as m 

clamp the bowd intripentcmeully nor do we cut Figure* 7 to 9 The abdomen a then tempertrify 

the bowel with a knife or cautery thereby block cioied The patient ta placed In the Hthotoeny 
mg any mfectwo from the cut lumen into the gen- position tor tae penneal resection The area it 
era! peritonea! cmt> partited with nxtoe, game soaked with raftne b 

In preparing these patients for operation a introduced mto the rectum, and the aperture 

second important tiarnmost be kept remind, that » dosed with a caotmunni anttttt Hie peri Mil 

Is that they are suffering from reduced general inebaoo a made preferably' with a cautery si in 
health sad strength due to advanced year* and Figure 11 and coo tinned until nuffteknt rectum 
that they are often inflicted with some debthUting extrudes so that a sterile rubber glove can com- 
ryatendc disease Consequenth the following pktdy com the lower bowel, a* m Figure si. 
steps most be taken repeated blood traMfuaioM Harm# dissected op to the peritoneal reflection, 
must be given and, several day* before operation the abdomen fa reentered, the peritoneal n*x 
1 J45 cubic centimeteri of glucose and »*W solo- (wo dissected, aod the entire loop la earned out 
Won should be admmateml along with a high »de the abdomen. Before tha a dooe a separate 
calorie nco-residue diet snd any obstruction incisaoo a made in the left rectus muscle tod the 
shcreld be relieved by repented tmgatiorw The entire resided berwd a carried through tha spec 
blood iranifuuaos, the mtxoducboo of fluids, the tine for the purpose of faihtotung a single bend 
use of a high caknc diet, snd the deanarag of the cofaatomy The pentaoeal reflection fa closed and 
bowel a> much a* pcwnblebT irntit»ooa,uKJeaKi the mm*oo in the abdomen fa also dosed in the 
the aalety for the folios.mg operative procedures usual manner The cot edges of the ajgmosd me¬ 
in *1! cases, of cancer of the coton I make ft pre eetery are aatartd to the lelt parietal pentocrum 
Unnwuy aeccoumv through the McBomey grid- to prevent herniation. The extraneous got » 
moo mow*, aa shown in Figure* i to 4 the cm double damped a few tnchea from the colostorm 
cum being drawn up u m Figure $ A Paul stabs cmenmg and severed with a cautery completing 
is introduced into the aecum (Fig 6) tins step the angle barrel oolortocry With these manfp*- 
being delayed far 48 hour* to insure proper walk katwea, there u very Uttle chance of infection and 
mg-ofl. Tms tube, of course drama away qnanti- peritonitis 

ties of fftnds which hate to be replaced by retro- In those cases of tumor of the kft colon ta 
Tcoota mjectkoa of 5 per cent gtocose normal ahicb the growth « reaectabk, it has atwiy* been 
inline artntsooa, ft»d also by thrm and repeated my contention that a modified Mikolka and P**d 
blood teansfewtem The blood cnefnbtry ta cksdy operation la preferable Tbs old so called event ra¬ 
il atebed When the condition of the patient wnr tiro operation a seldom used at the present time 

rants it, be tseentbocne for a * months rest before all criticism seems to be directed Bgskari the oM 
the radical abdominoperineal erosion ia per procedure however The prefiHHaary eoloatetnr 
formed Upon re-entmng the hospital, a com- operatic® fa performed and the patient a sent 
piste check-up fa again made The admimstra- borne to recuperate. Two month* later the p* 
tren of truBtfimcrt*—giucow saHne — and the dent re-enters the hotpftal and a complete check 
761 


MacGUIRE carcinoma of the colon 



Ftg 4 Tin 5 Flfl 6 


up b again made TTie usual incision is made on 
the left side of the median line and the growth 
surrounded with laparotomy pads Manipulation 
should be as gentle as possible while the incisions 
ore made in the mesentery The Incision should 
be sufficiently long that the growth can be drawn 
well outside the abdomen and the two barrels of 
the colon approximated for a distance of a 5 to 3 
inches. The approximation is made by sutures 
through the cut edges of the mesentery due care 
shoula be used to determine the viability of the 
approximated barrels by first determining the 
efficiency of the circulation In dealing with car 
dnoma of the left part of the trans\ erse colon and 
the left colon and sigmoid, we are able to draw 
more colon out of the abdomen If first, we sever 
the phrenicocolic ligament fairly high up Also 
in siring the peritoneal reflection on the outer or 
left side of the resected area we are enabled more 
readily to approximate the barrels of the colon 
In the newer Paul Mikulicz type of operation 
no sutures are used to approximate the parietal 


peritoneum with the colon proper If it be neces¬ 
sary however the panetal peritoneum can be 
sutured to the cut edges of the mesentery At the 
end of 72 hours the tumorous mass can be re 
sec ted with a cautery and the usual follow up pro¬ 
cedures of the PaubMikulkz: operation can be ac 
complished without any undue haste. 

By means of a continuous suction apparatus 
we are better able to keep the wound clear of 
debris. With the preliminary raecostomy and sue 
tion faster healing is accomplished This same 
operative procedure can be used for carcinomata 
of the transverse colon. When dealing with malig 
nant growths in the right colon, however I use 
the Paul-Mikulicz type of operation, the terminal 
ileum being used as one barrel and the hepatic 
flexure of the colon os the second barrel as has 
been suggested by Frank H. Lahey In this latter 
procedure I use a preliminary ileostomy about 12 
inches or more proximal to the arcum end intro¬ 
duce a pexxer catheter which has been witxelixed 
according to the Hendon technique. Thus more 
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or fas*, continuous wcimn l. applied to the cath 
eter for the first a boert to aicnd lafecuco and 
KsPpuraU'.e wound edges 

In multiple makgnancY of the ngbt. or tran* 
•>em colon or the left colon the PautMikobci 
tv-pe of operation can be uuhaed with the terminal 
uevun « one barrel and the aigmoad ai the other 
if for am reason a prehmman ewea-ttomy a in 
advisable wuw to tremendous dilautioo of the 
ctrcttm caused oy the carcinomatous constricting 
growths where we might meet the Dehnunes- 
(jttchauere of Kocher with ladarmis or ulcers 
two doe to faulty biood tupph we then tlo a pre 
UiTnoary ilecatonu using the Hendon technique. 

rbe poet opera tree care o{ these patients t* ver% 
important HTule the patient it m the operating 




room, a continuous infusion of glucose 5 percent 

and normal «ahne solution la gnen Upon the pa- 
twnt t return, 4,500 cubic centimeters of the glu- 

case and saline solutieri aregnen bv b vjxxWmic 

dysu or veuodyius in each 34 hours Arrange- 
menu are made for blood tramfuncm to begiven 
11 required In any case one transfusion after 
operation, a always given Parotid* it a cocipb- 
cation which causes some anxiety but m recent 
\-eari the earh use of radium hft* hid * mot 
favorable influence 

^ cases, I bav c used an indwelling cath¬ 
eter and ha\e used ungatioos of bone aod after 
opCTatxio foe at least 1 week The patient* ire 
made comfortable by the use of morphia and the 
absence of any flam bv mouth foe at least 4S 
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hours. The removal of the gauxe pack from the 
peritoneum is facilitated by soaking the gauxe 
pack with hydrogen peroxide and irrigations of 
normal salt solution Special attention should be 
given by the attending surgeon to instruct the 
patient as to the care of the colostomy opening 

CONCLUSIONS 

In the operative procedures described, not once 
have we used damps or se\ered the colon b\ 
cautery ns 1 3 done in all forms of anastomosis. Nor 
do we suture the cokm wall to the parietal wall of 
the peritoneum The mortality of colon surgery 
as I have stated before is still very high. In my 
opinion It will always remain so If surgeons in 
general adopt any of the so called aseptic tech 
nique operative procedures which have been so 
carefully described I believe that the term is a 
misnomer as e\ ery tune we apply clamps across 
the lumen of the colon wc traumatise the wall so 
severely that hordes of microscopic or ultra 
microscopic bacteria arc spilled Into the peritoneal 



cavity So infection and tension are the chief ad¬ 
verse factors of all colon operative procedures to 
date In the operation that I have described the 
mortality should be so much lower that I am sure 
its lack of danger will appeal to the careful and 
conscientious surgeon 
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REPAIR OF RECURRENT AND DIFFICULT HERNIAS AND OTHER 
LARGE DEFECTS OF THE ABDOMINAL WALL EMPLOYING THE 
ILIOTIBIAL TRACT OF FASCIA LATA AS A PEDICLED FLAP* 


OWEN H I\ VNGENSTEEN HD FACS Unorerroua, Mr.nraor* 


F ORTY y bus ago in one of hi* tarty con- 
tnbotwtts to the operative treatment of id 
guinal bends, Hauled began h» remark* 
wnh the following quotation from Schah, a 
Vienoeae purgeort of an earlier generation “ It 
no other field mere ottered to the eoremn lor hn 
activity than herniotomy it would be worth 
while to became a nrreoo and to dertrte to 
entire We to thu service ** Reco^ntiing the 
bnutaUoos of surgery in the pre-anusep<ic era 
one ma> foliv appreciate the significance <rf 
Schuh * statement 

In the remarkable treatise of Astlm Cooper 
0*1 henna which appeared in 1804 the petto- 
yeoewj and anatomy erf hertna were accurately 
described m a manner in accord with’ later day 
conception 

Operative efforts in the treatment of hernia 
however remained limited! to the release of 
strangulation Been the advent of anwsthrsia 
and asepua, the event* of greatrat consequence 
in the rvolution of surgerv awaited the perfec 
ttoo of an adequate technique before t u r n ery 
amid otter sufferer* hem tbrt malady promise of 
prolonged relief In 1&&3 Busins came forward 
ruth the descnptaoo of ha cgwratioo (or tba re¬ 
pair of inguinal hernia, which procedure together 
n ith ccoinbotioo* frtm numerous sourcea estab¬ 
lished permanent^ the worth of the operative 
method in dealing with henna. 

The p a wm g year* hare indicated oererthe 
tew, that a cnunrjer of caiea remain refractory to 
the u*iai method of repair Hie high incidence 
of recurrence of direct Inguinal hernia repaired 
b\ the ordmarv hetmoplaatic technique n fo¬ 
liated b\ every report in which the ultimate 
fault* are artfully acrotmired 
Thirty two year* ago McArthur utihaed hwmg 
autoits of fwaa cut from and left attached to 
the adjacent edgea of the Ind*ed external oblique 
apoomro** to lilt tress and strengthen the berm*, 
repair Twenty yean later GaDie and LeMesurier 
cut rfmQar strip* of fascia hta and brought the 
timics in the groin together by a latticework of 
theac free iasaal Hups woven bock and forth 
through and over the approximated stroctore*. 
Alrendi in i^oq, kitachner had dernwwt rated the 
ability of strips or *h«t* of fascia to sorvire In¬ 


dependently when transplanted a* autograft*. 
The employment of these methods in the repair 
of rec u rrent and direct hennas has coctrfbctdl 
materially to mtafactocy and lasting remit* in 
the surgery of difficult be r raaa 

The opera tire procedure which the wnter 
wabea to p resen t 4 a new appJkatxm of a well 
established principle In plaauc au r ge n vu the 
tra opium turn of a musculo tendlrioua structure 
with its nerve and Wood tappfy pr eser ved intact 
The ifiotrbiti tract may be readily swung op 
from the thigh into defect* of the abdominal 
mail Thn strong sheet of fascia is directly corv 
tunrosa with the termor foaaa hta mtncle ahkh 
taka origin from the aat of the iliam The 
innervation and blood aoppl) of this muscle entne 
from the sopenor gluten! nerve and artery and 
reach the muscle from behind where they ewmw 
over the fibers of the gluteus minimus muscle 
The tensor fascia lata mu*de may be employed 
as the petbcled support and box for the tncWb 
Ited iliotibial tract This circurnstance together 
with the faoiitv of transfer and lack trf cotv 
promise of any important function performed by 
this tendinous structure in the thigh, ermnenUy 
fits it ftr the repair of defects of tie abdocsnal 
wall and portknlartj of the luguiooftmcrol 
repoo 

Tins method was ferst used bi the wnter abowt 
j year* ago in repairing a defect in the lower left 
abdomen of a voung woman after exd**on cf s 
desaaad tumor Re moral of the neoplasm neces¬ 
sitated the sacrifice of the entire lower partx» of 
the internal obhqur with a portion of the trane- 
rersas abdominus rausde together with the en¬ 
tire tranavemla fascia in the groin as well «a the 
external border of the rectus sheath. It waa im¬ 
mediately apparent that approximation of the 
residual tosoe* to dose the defect vu Impossi¬ 
ble The peritoneum bulged into the woend and 
the onhf remaining tuoue winch could be QtlUred 
lor closure was the external oblique apaoeurosh 
The defect appeared too large to be securely 
closed bv weaving over it free strips of fascia 
laU It *u at tin* juncture that the plan erf 
employing the UiotEbfai tract a» a petEded graft 
on the tensor iasda lata mtack suggested 'trek 
as a feutbie procedure- 
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SUiaiAiY 01 CASES IN WHICH THE ZTAP 
OPERATION HAS BEEN DONE 
The operation has been performed fourteen 
time* to date twice for the repair of large defects 
necessitated by the removal of malignant turn errs 
of the abdominal wall four times in the mending 
of large vertical incisional hernias once in the 
repair of a prominent bulge in a McBumey Inci¬ 
sion, once m the closure of a large recurrent 
femoral hernia, and sn times in securing an ade 
quate support in the repair of large inguinal 
her nias . Of these 6 inguinal hernias all were re¬ 
current direct hernias with one exception. This 
patient had a swelling in the scrotum which 
measured 15 by 18 centimeters. At operation 
great difficulty was had In returning the many 
cofli of small intestine contained In the sac to the 
peritoneal cavity and all efforts proved futile 
until the fibers of the internal oblique were cut 
across. After the sac was evacuated of the herni 
ated intestinal colls, the spermatic cord was 
found to be so elongated that the testis could be 
brought 3 inches below the patella. 

The first patient with a hernia operated upon 
by this method had in effect both a femoral and 
a direct inguinal hernia, the inguinal ligament 
having been lost in three previous attempts by 

X ienced surgeons at retiring the henna. He 
has a large direct hernia on the left side 
which also has been operated upon three times 
previously Its repair by this method will be 
undertaken ns soon as it is convenient far him 
to have it done 

One patient, an obese woman of 33 years, who 
had been completely invalided and bedridden be 
cause of a large incisional hernia, succumbed 
from diffuse minute cerebral haemorrhages and 
fat embohsm after the repair of the defect by 
this method Over a period of 7 months, attempts 
at improving her strength by getting her up 
gradually resulted in her being able to stand and 
take a few step* with assistance. The risk of the 
operative procedure was well appreciated- A 
very satisfactory closure was obtained by the use 
of the iliotibial tract as a flap About 14 hours 
after operation, hyperthermia developed (tern 
perature 107 degrees F) which proved refractory 
to treatment and exftus occurred 48 hours after 
operation. Minute cerebral hemorrhages were 
demonstrated at postmortem examination Death 
was believed to bare been due to fat embolism. 
The employment of the fasaal flap probably 
played no important pile in her death. 

In this group of difficult hernia* there has been 
no recurrence save that m Case 13. In this 
patient who had two large incisional hernias 



Fig 1 A photograph of portion of the patient cm the 
operating table The tilt of the thigh permits of iccess to 
tne itrcmg Iliotibial tract the border* of which *Xc out 
lined Cro*e» *ra placed over the anterior wperior *f*ne 
the greater trochanter and the bicep* feroori* tendon 

which were repaired simultaneously, there ap¬ 
pears to be a very small defect in the lesser 
hernia, which the fasaal flap did not cover The 
particulars of each case are related in the sum 
manes of the case histones. 

TECHNIQUE OE THE OPERATION 

Careful pre-operative preparation of the skin 
is an important item of the operation- The 
routine method of skin preparation for all dec 
tire surgery at the University Hospital is as fol¬ 
lows A careful washing of the skin with tincture 
of green soap and water employing gauze sponges 
is done, after the hair is shared off The proposed 
operative fields are then sponged successively 
with benzine and ether Finally a few gauze 
squares saturated with alcohol are fastened over 
the prepared areas beneath a sterile towel, which 
a held m place beyond the field of preparation 
by' pieces of adhesive tape. When this dressing 
is later removed m the operating room, the skin 
a once again gone over with benzine and ether 
before the conventional tincture of iodine is ap¬ 
plied in two coats. These in turn are removed 
when dry by the application of a saturated alco¬ 
holic solution of sodium thiosulphate (Richard 
son’s solution which decolorizes the iodine. 

In the placing of the patient on the operating 
table, it is important to tilt up the pdvis and 
thigh of the side to be operated upon, by placing 
beneath them a few padded sand bags (Fig 1) 
This maneuver permits of better access to the 
posterior and stronger portion of the fascia lata, 
viz., the Iliotibial tract, which is to be mobilized 
as a flap Spinal anaesthesia or ethylene and 
ether hare been most frequently employed. 

In patients with large incisional hernias, in 
whom the closure of the defect will necessitate 
considerable reduction in the size of the abdom¬ 
inal cavity I hare made it a practice to insert a 
Levine tube with multiple perforations through 



SURGERA GYNhCOtOG\ \ND OBSTETRICb 



tbe rum into the stomach oo tbe rmum aacenor 
to operanoo Tbe dittivl rod of tbe catheter 
make* it* wav meanwhile mto tie duodenum and 
b% tio erwrtion of coctmocnx* auction « the 
rioodanaJ tut* with * water »pbon after open- 
Ooo, dntenuen an be picphyiactKafly evaded 
1 have dswwber* pmaoodv daenbed in hrvet 
f<rm tone o< tbe tUtaib d the operative proce¬ 
dure fty) \ vertical roemoo m made over tie 
*fltenJ*ter»] aspect of the thigh of the same fltde 
ns tbe defect Tie end* of tfe* mosioo are u 
pored la t trail v to petrol of wider undercutting of 
tbe pcatmoc ikon rnetgm The ixtcwton i» begun 
about 3 twhea below tbe aotenor •upenot spine 
and m*> be extended downward to tbe knee 
3 a) In the repair of iftguincpfmwrai de- 
tbe kmer margm of the loaooti need not 
it the and portion of the tbi^fe When tbe 

__Jfiap* to be tmpknedaaa patch over tbe 

closure a a km* uvariooal hemt* a fcocnxa 
l.ncnion in the twgb u wroaaty Tbe vanabi* 


length* of lemur* are also to be borne in mind 
Ibspanua tn height of people are more doe to 
diSerence* in length* 0# the towerertmnltytbas 
to rfiuumlanttt* 10 trunk tnmaurcnwnti la 
>bcn jndivxiuflJi, therefore, a refabvelj. looter 
incHKra tn the thigh may be oeceftttfy 
Tbe inaswn ra the faiaa n made fu*t hterml 
to tbe Mrtariu* and 1* prolonged downward over 
the v**to» kteralt* In the lower angle of tie 
woead the iocuxK) in tbe iwoa i* extended in a 
pcatmor direction for about 4 irefaa A vert**) 
extension d lW» lacmcn j* then made upward 
from it* moat poatenor margin In tin* natter 
tbe iliotibial tract of Inch a mobilised as a ®«P 
Wbca 11 u cut loose from tbe laterrmacutu - wp* 
uun between the bwepa feroora and tfw vwto* 
UteraH* arcade*, it remain* m*pended by the 
tensor faaaa lata rnwde only Tie infertormr 
Uce of tb*s Hap a wmwth tbe *fenw 
st covered bj a vtrublc *nwuot <i J* 1 Tie 
•aperies final nerve and artery react tbe tenser 
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Fig 3 a, \ tketch ihowing the Mo tibia! tract of faaaa ipermatlc cord Tbe inner leaf of the external oblique 

iwung into the gran by tunneling over Poupart • ligament aponeurotb u in turn tutored down upon the faidal flap 

in tbe repair of a recurrent inguinal hernia, b The con- c. The ttructura] relations obtained in the repair are thown 
joined tendoo bai been tutured to Poupart t ligament and In this iketch d The cloture of the thigh wound. No 

tbe outer leaf of the aponeuroaia of the external oblique has attempt u made to cover the faidal defect Incident to the 

been ticked down upon tbe fiber* of the internal oblique reran al of tbe faaaal flap Became of tbe covering of the 
and the conjoined tendon Tbe fascial flap b sutured to tbe natm Lateralis rauide by the faada there Is no tendency to 
external border of the recto* *heath and overlie* tbe nnade benna. 

fasaa lata muscle from behind and there is best to pull the flap up beneath Poo part 8 liga 
practicnll\ no danger of injuring them in raising ment with the fatty aide down- Tbe fascia is 
the flap (rig 2 c) then sutured to the edges of the re mainin g tis- 

In the repair of defects of the abdominal wall sues with Interrupted sutures of chromic catgut 
occasioned b\ the excision of neoplasms it is (single \o. 1) In event that fixation of this flap 
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lbe no*c into tbe slocucB on tlx e\ ening anterior 
<o opemOuo TV distal end of (he catheter 
rruk/n its way mearnrhiie mto the duodenum »nd 
b\ ibe fvertkon of -oatimiou* suction on the 
duodomi tube *nh 4 natcr spbon after open 
thm, distention can he prophyacticalfv avoided 
I have eV*here previoush dombed in brief 
form some uf the detail* of the operative proce¬ 
dure (33) A \erbcnl inasion a made 01 er the 
aatmjitera] aspect of the tingfc of the same ode 
u the defect The end* of thi* incttma are U 
pered lateralK to permit c 4 aider undercutting of 
the posterior ahm margin The man on u begun 
about 3 1 oche* beic* toe ootenor sup-nor ipinc 
and mar be extended denmaard to the knee 
3 a) In the repair of inguinofemoral de- 
the kr*er margin of the ina»on need not 
At the mid portion of the thigh When tbe 
il flap is to be empkn’ed aa a patch over the 
doaure at a k»K inctswnal hemat, a gvneroaa 
[nd»on In the thigh u necessary Tbe variable 


lengths of Irmon are alio to be borne in mind 
Dopant** uj height of people un more due to 
tifferroce* 10 lengths of the lower extranet} thaa 
to dwimilantjes in tnmh moawmnciU*. 1 ° 
short individuals, therefore, a rrfitndj kmgw 
lncamo in the thigh maj be necessnrr 

The incision in the fascia ts made Just lateral 
to tbe sartor!os and ts prolonged downward over 
the vastus blenfe In the loner angle of tV 
nuund, the me coon m the fascia ts extended in a 
posterior direction for about + inches. A nriid 
rvteoskm of tha inason t» than nude upward 
from us most posterior margin. In tbs manner 
the lUotibisI tract of fascia is mobd-bed as a flap 
When it ta art knee from the fcnternntfcetar MR 1 
turn between the bicep* femoris ami the vaiftts 
lateralis muscle*, it remum ananended b j tbt 
tensor fascia lata nmsete only Tba infer ior f* t 
face of this flap ta smooth the superior »un*-* 
b cowed by a variable amount of fab Toe 
superior gluteal nerve and artery reach the tensor 
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FI* 4 a, The defect created In the abdominal wall by 
the excision of a detrooKl tumor (Case i) The fibers of the 
internal oMxjue muscle and the transrtTaalu fascia have 
been excised a portion of the rectus sheath has also been 
excised and the an tenor and posterior borders have been 
reapproxunated b The iliotibial tract of fascia from the 
thigh pedided on the tensor fascia fcroons muscle has been 
iwung up beneath Ponpaxt ■ ll*aroent to dose the defect 


c, A recent photograph made after excision of the detmoid 
tumor and repair of the defect The abdominal wall is 
strong and there is no suggestion of hernia even when the 
patient strains d Photograph of tumor The excised 
portion of the rectus sheath mar be teen at the left 
of the picture e; Low power photomicrograph of the 
tumor showing Infiltration between the muscle bundles of 
the tumor Xi6a 


sutures. The fascial flap from the thigh is now 
swung over the spermatic cord and anchored to 
the external border of the rectus sheath and the 
inner leaf of the external oblique aponeurosis is 
sutured over the fascial flap In the event that the 
upper surface of the faaaal flap n unusually 
fatty a strip of fat is pushed aside where the 
fasaal flap is to be sutured to the inner leaf of 
the external oblique aponeurosis. 

In operations done for recurrent direct inguinal 
hernia under spinal anesthesia, the nature of the 
support lent to the weak tissues by this method 
of repair ma> be readily demonstrated by having 
the patient cough or strain before and after 
transfer of the fasaal flap 

Meticulous care is observed to obtain absolute 
haemostasis in both wounds, and the subcutane 
ou* tissues are approximated by several inter 
rupted sutures of fine plain catgut which also 
catch the fasaal flap such that dead spaces are 
effectually obliterated. The skin is appr o xi m ated 
bv metal dips which are left for 4 or 5 days, 
when alternate ones are removed, and the re¬ 
mainder on the day following A small rubber 
tissue drain is placed subcutaneouil) and left 
for 34 or 48 hours after the repair of a large ina 
sionnl hernia. Inguinofemoral hernias have not 
been drained No attempt is made to dose the 
fascial defect m the thigh resulting from excision 


of the flap It should be stated here, that, after 
excision of a fascial flap of about 4 inches in 
width, the gap is considerably widened by the 
retraction of the fascia. The vastus lateralis 
muscle remains covered by its faaaa after mobi 
fixation of the iliotibial tract and musde hernia 
does not occur A small stab wound is made be 
neath both angles of the thigh incision to permit 
of the introduction of a small rubber tissue drain 
at the lowest point After 48 hours these drains 
are removed. A fairly snug circular bandage is 
applied over the gauze dressing of the thigh 
wo und . In bed one or two pillows are placed 
below the knee to keep the thigh flexed. 

These wounds usually heal kindly The patient 
is kept in bed for 14 days or more, during which 
time he moves freely from side to side. A slight 
fullness persists beneath the anterior superior 
spine where the flap is swung upward. No func 
tional disability in the thigh or leg Is complained 
of because of transfer of the iliotibial tract The 
only' complaint which a few patients have made 
is that of temporary panes thesu, at the upper 
end of the thigh wound, probably caused by the 
division of the lateral femoral cutaneous nerve. 

INDICATIONS FOR THE OPERATION 

It is difficult to appraise accurately the indicu 
lions for the performance of this operation. It is 
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j (Lece&d °« ops*—'* jwj* > 


no carv matter to mj exactly in which instances 
a sheet of fasoa lata employed as a fret potcb 
after the method of Rirachoer mould be the 
method of choice, or mhert free strips of faaaa 
employed *3 an interweaving suture as advised 
b) Galbc and LeAlesuner a to be preferred 11 ts 
to be a drained that both these methods permit of 
more universal application in the correction of 
ftasue defects than does the writer a pedided 
rralt In the repair of recurrent abdominal 
henuaa and other large defect* of the abdominal 
null hem ever there ta available in the use of this 
method an effectual means of affording adequate 
and lasting support The employment of a 
pedsded graft with ita blood and neT-ve supplr 
preserved intact together with ease of transfer 
and absence of compcocuse of any (unction per 
formed by the tench nous structure in the thigh 
has much to commend Jt Even though the aur 
vtval of free streps and sheets of fascia baa bees 
adequately demonstrated certainly no one wifl 
contend that the transplants two of such po- 
tentialh dead tissue m superior to the empfov 
ment of a hung graft In difficult hernia*, whkfc 
lest the north of any method of repair the 1 bo¬ 
btail tract of fascia pedtekd on the tensor faaaa 
lata muscle aa its base wnfl gn.e a support equal 
In strength and probably superior in hating 
qualities to tint afforded by am other available 
method 

The employ merit of a pedvded sheet of fasda or 
muscle a aboa weflestaohsbed principle in hernia 


repair Habted inosed the anterior rcctua sheath 
and turned it down over the conjoined tendon and 
approximated it to Poupart 1 ligament to afford a 
more adequate support for the wakened tisane* 
DeGornv in 1896 brat employed the sartorms 
trande in the plugging of a large femoral bernul 
orifices Since the use of tht* muscle bus bern 
practiced for similar purposes bv a number of 
surgeons {19 3O Blood good advised Its ine foe 
the reconstruction of Pouparts ligament The 
adductor kmgus and pectineus maades bate been 
slunkrh employed to plug the femoral ring lo 
the preparation 0/ this paper 1 hare tried to as¬ 
certain whether am method similar to that here 
described ha* prewoosh been pubhsfaed Inujio, 
Aeh related the oae of a poficled flap of fasda lata 
10 to 13 centimeters rn length tahtn from Jot 
beneath ronpart s ligament to close the femoral 
ring IMly* in iotr reported the employment of 
a compound periuJed flap of skin fasoa, and 
sartoftos trasde in the repair of a Urge inguinal 
henna, cm from about the same location ai Ach » 
fascial flap In 1924, Muchertrie of New Zealand 

described under the title of “The Rejwir of Lar^e 

Afadcamnal Henwe bv Muscle Transplantation 
the use of the tensor fascia femora muscle hsrif 
for the repair of a large defect in the lower abdo¬ 
men These methods, and particularly the Utter 
though similar in principle to that described here 
present tigruheant difference* obvious in the *c 
cocnpanying lCostraUora or on perusal 0/ the text 
of this paper 


WANGENSTEEN REPAIR OF RECURRENT AND DIFFICULT HERNIAS 773 



FIjj J a, The defect in the abdominal 
wall in a young girt of 15 ye*r* (Case a) 
after cx qsio h of a recurrent iplndle cell 
earroma A portion of the ilium ha* also 
been chlieDed away to permit removal of 
a portion of the fe*aa covering the lliacu* 
muicle to which the tnmor wa* attached, 
b, Closure of tha defect by the employ 
ment of a pedided flap of the ihohbial 
tract c, Photograph of the patient be¬ 
fore operation d rbotognph of the 
patient 17 day* after operation, e Photo¬ 
graph of the tumor f Low power micro- 
photograph of the tumor a ipindle cell 
u reran* X160 



I have once emplojed the fascia covering the 
gluteus mediui muscle for the closure of a defect 
occasioned b\ the removal of a sarcoma of the 
innominate Done involving some of the ab¬ 
dominal muscles in a location similar to that 
shown in Figure 5 The gluteus medius fascia 
however is faul> intimately fused with the 
gluteus medius muscle, and Its transference re 
suits in noticeable disability of the hip joint 
Theonl) other autoplastic substances suggested 
for the closure of such henna defects which have 
proved of some value, but haw been used less fre 
quentlv since the employment of fascia came into 
vogue, are the use of free grafts of periosteum or 
bone itself 


Among heteroplastic substances, a large number 
of different materials may be enumerated such as 
filigree wire celluloid lead and rubber plates, 
none of which enjoy usage today The use of ox 
fascia as suggested by hoontx (17) appears to 
have met with successes in the hands of several 
surgeons. 

The ear her work of Nageotte and his colleague 
Seocert, as well as that of hoonta, Rosenblatt 
and Mey era and Wolfsohn would appear to have 
established the practicability of employing such 
heteroplastic fascial grafts. Koonta reports the 
use of this material in 85 hernias with cmly three 
recurrences G \V Horsles reports, however, 
that whereas he found that alcohol preserved ox 
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f t* 6 i left Tbtr pitamt iCi*< ) h«d a Urjre tNWTrtl <Wect a»d rntfairct 
krnu nlkltft *»de b \ trcra* pbotofWph ante urortiw after rrp*n of the 
I otw end iran-JtTmcT of the f»*n*l dap 


fajcta befaa tdmi manner *milar to Qatojencei* 
iucul gralu »hra tncorporaUd m dews oS the 
obdoerasul *«fl in dug* in man the ox laaoa 
broke dem n uxd tnu digened The cocaeana of 
aptnwc cf lW*e who Have *orked with hetcro- 
laaoal graft* a that the\ are replaced bv mine 
■ barb invades the gr*lt from the boit It i* abo 
t> be rmembered that aogtrt a eatentrab) a 
hetenjpbuuc graft, and its temporary aarsival t» 
a matter of ecanmoo ktxra ledge- It atouid pCT 
Kipa alao be Dated that there art tbov mbo crav 
ioid that tha a hierartje the fate of free auto- 
| 4 aitn faioal rrafu (15) The futiUrs of the 
eraptosiaent of noootiaitpbnu of akm and m- 
temiJ wpma a do* lairfv aeB kneran (aft) 
Rdatireh inert tubatance* bke bone and faaaa 
hOTexer pr<stcW> serrivc long erwegb to be 
adoquatdt rtplacnd b-r tbe tittue* of tbe hoK 

C*»* t Ua.BC Ito^nuJ \* a, *jrJ jj year* 
Tfc« p*±j«-ol cm** bec*n*» rf \ ten** m the lift knee 
q n a dn a t at th* abdomen whaefc ab* In rated for tie part 
few week* The me** it h* leader St* atate* that 6 
Iran ifJ an abort** aecarred after f rear* of aaamed 
oft Sane* tbtti *br ha* toflerad roonleraUe pM ad 4«- 
i™, eepeadfy tt th* tana of the «r*n*e» Three >atr* 
aco tha pi dent *u e^etaied trjx* bectoac af pan i* tV 
tower abdoaacc at tha bate of the ran K waatl cj-rt 
to ca* cf the a* ariea wa* lotmd Afew-c*lrrtor»y w*, 4»ae 
at the ux tone A ) nr i*t> tha pattest h*f «vy»l 
prajaucr with dtfficaft hboc inatnan-otal .lain cry Thr» 
cud d*ea tha day after dettro} Tbcra » a ■odbo* aapra- 
pqtec *cmr la the kit lower gnadnmt af the *b£*nen 
tharr b • hard tome* wa attached t the iWwimil 


waQ, anjnrtatlT free from |ho dena Tha maa appearrd 
tc be anoat b* j cnataaeusi m diameter IYe-o^vratne 
dn;am* »n probatfc deamoU of the ahdomaal w*B 
XV he» the hk»» teat » dot*, by h*\*< tha patwrat chat 
her ffcrtua. boU her awe and try la aiiak forrkfy the 
tasner «awb aal pranmoaDy Indxatia* lk*t tt » po*>- 
abh> wrthm tha abdoenuttl parietea. 

Opmta* wa* dw FAmry *, t«> «wkr *t*“ 

aoxathma \a r»*o*«J utoanei waa made, aad tha tcuaoe 
mnm *aa lotmd to be joat b eafa lh tha ertaraal t*A*j** 
apo^eoroaia tmob le* tha mteroal offUfoa B*£*ck «a4 tha 
tmoatemha htcu. aa wall aa tha btera2 boader d tha 
recta* ahaath Tha tar*o «ii wxHy uoyil, the twaa- 
•wha tnoack tn tidi mooat, tOfw ther «Xh the rattan 
oblk^M raoada taaitim* K, betti* rowned A pcatjdai af 
tha aheath «f the ireta* »m alto m oorad It «n 
atrach-d by ao tunf the tat> ed*ea of tha irttn ahaath 
Wfather aptvo After rrrwrcal of tha MW rt «oa ap- 
oateto. that a* local ahdu*; of rt—ya »«W peaart « 
tir*fnng tha <rawni cdjra tofrther tnoalafi w»a thea 
13*4: in Cha ttrt ud t tuya (aaoai San af tha ihobtoiJ 
tract of l*ia* fan *aa toraed up TbU wii led trader 
fcaipMt* ha»ort aad aunred la tha extaraai baedw of 
the rmw aoeath Thu afloeakd a f*of c**rer*W *• tBat 
»W» ibt patieot tamV f thm an* no tail^a of the >*n- 
looeua* aa there had been ptmaoafy \e> attnnpt 
made to dpae the ddett n the tooa of tha thuh. The 
esteraal ofcJ*n» apcaaennaai na lajtaared tmethertoer tha 
faaoal ftap aad both «an»da wet* doaad. 

Tha ooaa tn e menrakacnxr wa* »oc*>th ud the pitaeot 
left tha orryytal tB day* Dice opera boa. X-ny tTT*nx"»'. 
ha\ me been tnra aa the ■eaataae V) o f mata U w “ 
poaaatfe nrcorreoca of the tremor Recent eterJcatito 
•doer, lW aWceamal erocrad to pood ctodtoc* (Ht 
Thera ■ ao «Mdeaee of retan af the tand ther* b 

Ctsr ) UtaiC It RoafrtolNo 6i jia aeel jT rtr ’ 

I I owe mt the palxTrt had air rm*w of ttutof *o 



Fig 7 A left A woman with a recurrent femoral hernia with a large defect 
(Caae 9) B. A recent photograph made sometime after the repair of the hernia 
by the transference of the ibodbial tract on the tenaor faada femora muade 


the lateral aapect of the abdominal wall which was then 
about the sue of a lemon. The diagnosis was spindle cell 
sarcoma About * months after excision the growth re 
cnrred and she was sent here for farther therapy Tbe 
patient complains of a constant aching In the mass which 
lies pat abort the right Iliac crest and is about s mcbes m 
d came ter The skin appears to more over it fairly freely 
though the scar is somewhat broad over it X ray ex 
aminatioo of tbe chest Is negative for metastases 

On October 15, 1933 under nitrous mode auwsthessa 
the growth was excised A long areolar exoaloo was made 
rTrlylng the vertical portion of the old scar The tumor 
mass was found to In voire the Utlstlrrms dorai and its 
fascia, together with the external oblique aponeurosis, a 
rood portion of the internal oblique and transveraalis 
fasdS- In other words, the tumor Irrvolred the entire 
abdominal wall at its lateral aspect. Tbe fasda covering 
the medial aspect of tbe ilium seemed to be attached to tbe 
tumor Superiorly the fascial Involreroent appeared to go 
as high as tbe twelfth rib After tbe skin was undercut 
anteriorly and posteriorly tbe muscle* of tbe abdominal 
wall were cut wide of tbe tumor By means of a hammer 
and child about X Inch of the iliac crest arms chiseled away 
so that the fasaa on the Inferior aspect of the tumor was 
widely removed After completion of this dnaectsoc there 
was a wide defect in tbe lateral abdominal wail The ab¬ 
dominal viscera were co ver e d only by tbe peritoneum, 
through which cods of small intestine and the aacending 
colon could be well visualized When the patient strained, 
the Intestines bulged into the wound. The greater portion 
of the twelfth rib was uncovered fn the dissection above, 
the dissection being carried as high as the eleventh rib 
It was apparent that no local sliding of tissue was adequate 
to dose this wound. Tbe lower part of the loonon was 
then extended almost to the knee, and tbe fllotlblal tract 
swung on the tensor fasda lata muscle or a base was used 
to dose tbe defect. The superficial side of this faadal flap 
was brought In contact with the peritoneum, the flap bang 
tunneled beneath Poupxrt s ligament below the anterior 
superior tptne. This fxsaal flap was then sutured to the 
remaining fibers of the transverxas abdominis and Internal 
oblique muscle posteriorly and superioriv' anteriorly the 
fasoal flap was sutured to the external oblique aponeurosis 


and mferiorly to the Dlacus fasaa just medial to the ilium 
A very satisfactory closure was obtained by this means 
Interrupted sabcnticular stitches were placed m the sub¬ 
cutaneous tissues and several M ichel dip* were placed In 
the skin A Penrose drain was left at the superior margin 
of the wound 

The patient convalesced uneventfully and was permitted 
to be op 14 days after operation, at which time the wound 
was well healed. Postoperative X ray Irradiation was also 
pven (Fjg 5) 

Case j Ui F Z, Hospital No 68038, aced 57 years 
An obese male presented himself with a huge hernial 
swelling in the right thigh and groin, tbe latter swelling 
extending Into the scrotum. There was also a hernia on the 
left aide for which the patient wore a trust, bat it did not 
afford him as much trouble as tbe hernia on the right 
The hernia on the right had been present for *3 years, 
during which tune three operations for Its repair have been 
done by competent surgeons, each tune there has been 
prompt recurrence. The hernial mass could be reduced 
when the patient lay supine. There are scan in both 
inguinal regions 

Operation was done April xo, 1931 under fnal inn , 
them The old scar in the groin was excited. There was a 
deficiency in Pcupartt ligament extending from about 
its middle portion to the pubic tubercle. There was virtu¬ 
ally therefore both a direct inguinal and a femoral hernia 
present The roermatk cord was not vuuaiaed and the 
testis was not Identifi ed in tbe scrotum it probably had 
been extirpated at a previous operation. After the external 
oblique aponeurosis was InrtsetL opening was made directly 


present The roermatk cord was not vwalaed and the 
testis was not Identifi ed in tbe scrotum it probably had 
been extirpated at a previous operation. After the external 
oblique aponeurosis was loosen, opening was made directly 
into tbe hernial sac, which was found to contain a good deal 
of fatty omentum which was excised The bladder formed 
the medal wall of the hernial sac. It was freed up and 
poshed back into the extrapentoneal space. The broad 
hernial sac was then sutured across, much In the manner 
as one doaes a vertical abdominal bdsloo. Tbe conjoined 
tendon was quite deficient. What Httle r emaine d of the 
conjoined tendon was approximated to Poupart 1 hgament 
by interrupted mattress sutures. The lateral leaf of the 
external oblique aponeurosis was then approximated over 
tbe conjoined tendon. A vertical Incision was then made 
in the thigh and a very broad flap 0/ the iboribial tract of 
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whatetdarjed totbekft Cut*rusmbced»*1atrace 
of iB cmth and occanceal will* cefl cut, phenol 
adptwoephthaldn fa 60 per crat HectKcaitijcyrain tixyw* 
riijht kf t Tcwtrlcukr pcrpcadtraact On November 13 

inji under 4 rc*> ati« »nr*t hem tie heraa. wa* trparred 
•nxr* tu a marked peotraman 0f tb* abdorabul wall 
ilmi^ the *M McBhwt mce lb* rid ui *u 
enied awd aartril cod* of ratafan* were found adher 
cut to 0 * abdominal wall Tb* pat >u treed fro® th* 
aateriw ibitouwJ wall TV peritonea® *r*i recta* 
dxath were uwtmraUd m 00a layer Eccao<e o< the ret* 
tne ooewlepcwlabdrtT cf the tern** it ni t±r*nht m 
to nit| lb* iHofahaar tr*< 1 of f* c* op (ra® the thuh. 
wbfch WM dowe m tb* waned roatroa Tin leacval tmp wa* 
•attired *v«t the earn* rrjnc cK repair cf ibe berts* 
lntmapted wttBt* *m placed in tb* aabcuUweoci 
tlacwrt, haeo »»» uaed ro tne *km A. very s*U*l*ctory 
repair wav mack 

TV yatwat had wxne dvtbcnlty with th* hrtbny of the 
»owl on t b* tluyh Thrrr Muei idrace of utfectam 
bbe w»i dnoawl from tbchMpiUlon December *0 031 
erri V* nmruaed aeB 

G*«l 1 lit A.B Haaptul No byja^, »ped jj vtar-i 
Frrt ynr> aro tbv* patient muptiinj «pow at arother 
torri bcafataJ anVr the dtayooca cf mate appmrhaln 
tirtmyb * tow n*ht recti* raoura 1 be perUonml arAy 
n> apamd and it at* apparent that • pertotiuoti of * 
dircshmt uk.ee bad occurred TV rooms <ru then er 
traded cm ta the eawforwi proaui and the f* nocatioes m 
ctowd Ibi patient recovered Irom tb* operation b«i tie 
»ow*d became uvfertrd **d the pitient developed an 
ervnrooa* home. tbrouyb « enure e-rtent rrttndu* 
peartitalhr Non the pul*. t the ermferm Thraiyh th* 
«*» Im khreo roukl be palpated u art! *» (be »b 
doaumi aorta throuyh the * cam norucr* erf vu cocr*o 
lie report* a oar loe tie repair of thjc enormoo* herait 
became t* jl* merra atosjeand bicacom of coeaUM pam 


0* cterure 

(tperatioo w**A»a lUy k (qi oaitr tpend an mthe- 
mnfotred b> ethjleV to* rd rbe ooipUlma of the 
cpermtioo The cmater port>00 of tV oU a*r »n rn*d. 
the 4 jd cdjr* amlearx, sd iV panlosema vaa b»- 
medmrfj at t dnan upoa 1 he *-ciu» mutcV* »er» » 
■epjraifd Iba owatjun >u del rebed a here it >n 
jdherrat to the antenor paneul a*D Tha bUrdafi Dotal 
» te baattd \ (ea wtrmipJril tcluir* aett pfarru (oora 
eflr-Trvcty to eoajrtatr the separated 'tnactnrr* iso 
attempt aas wde twarstT in U10* the mdeljr aeparated 
coda r* th* rtctoa nnrtle* lomher Vbout ten or taeK 
salrrrapttd aontta acta piaccd cppremtruUn* the 
pent re r um and the rectos bait coterra* tV rrctna 
«a*Jc*(ncncl*jeT \ kw* »oaaM « <» then awlc in tha 
thwhiMa ay W* ftapof the diotiUal tiact mat taracd 

% «htch reached to the cry top cf the abdoamai Inct'aM 
a tap aaa mtarnd ia ity and the aovad ra timed 
He h«d a d»ht leva foe the toot Jew dry* after operatlee, 
the b*hmt iradm* b*i*a 00 tha tiled day alter operatic* 
\a 10 * deareea F TV patxnt wa» dnnaaaed wiea the 
woaod beaied. ee tha twmtati tUy after opera t»«i, and 
tha bcraia ha* maamed aefl 
Ctw ji XInb G C Hoqjttal 'do flttijj e*td 35 
Ton U 19JJ t>J* pat teat wa* operated apoo ela e a h n e 
toe the eitkwe of bet y*D btadia and the tppeodti Vft« 
Cpeatwe a faryo hernm dec doped » th* operative ■»- 
c*aon. la jamiry i*jt an attempt wa* mad* 10 rep nr 
th* Lrec betatel defect br emphrymeat of fiapoffawia, 
from the left tkifb Tie paUeot had a Sattay coa- 
valcaoesce lafcctx* tier doped in tK *oead and tha 
Vrata oaatraoed to mcreaja m »ia» Dmraf tha paM yrar 
the bat bad to remain alaxat constantly us bed hecaaie of 


her dlmhfHly and wcainem, Attcmp<* bad bee* made t* 
bast the paiknt pet mat ol bed, bot, beeao* of wniarat, 
«bc wit ttnabie to »alh am mimed Si* *u aho eynte 
adipose, but redwed aboat »o pa*nd* oa a tow tilona diet. 
N’carofoeocal ecarmaetioo falkd to *bow any craieac t *f 
any old antemr pohonryetiti*, ahech trfakt have bee* 
rt^ooaiWc foe the wtaLnea* W IV aWcmumd waD The 
rial, of opetutia* apoo thta patient *11 felly appreciat'd. 
\bcwt 7 month* cUpeed from tie time c i Seat *enn* tba 
ptticat e*cfl 1 cotHcated to operate apt* her. 

Operate* w»a do** ttnder *pbud aramthtaci co Febeaary 
U, tgjj The old acar waa emaed thronjh an rlSptical to- 
c*Moe Intealmca, cofoo, aad *tora»fh woe eerfirrir tab- 
caUBeoa* dae 10 and* rctracticej of the nctm maadea 
fh* yet ter portam of the tmi oemrotam *n cat away 
and the mtoijma woe dropped back fata the fret pen- 
toneaJ *pace The rcctn* MocVa wert widely aepatated 
bet of fair nhlmct A yood poetwo of tb* ftv et ptottadW 
into the woond Thera acre ao nmmal ati' ii air tim eal 
undinyj About twenty totmnprted witom of chroemc 
catyat wrt> nwd to aj%m5Tbaatt the mto* tBoatle* Ap 
permumhoei waa tfalbcnh \ number of taiertapted 
rotate* had to be rtappbed to briny tb* atmctnr« la am- 
tact A nwsan^t antnie cf chromic *0 day catyat waa p*t 
rrr tha* Tie ibotibta] trad was btooybt op fra* the 
thieb ova IVupirt » byament to co T ct the a pp ronemttd 
timor* 1 frit 0*1 cncnptotkm of the apctaUQei that a very 
aaiafacloey loaarc had been mule TV UtcWow la tV 
nyht tbyb retemh d practicaHy to the tare Botiwmmd* 
were timed with UkW dtp* Twenty four how afta 
opwrahes, ba temperature went to oj o de yree t F TV 
p*tHnt be can* ttnporowi a»d died aS boon af tcc ofieo tfce 
t nasal tab* had been ptrt dona before opetata* to iroaca 
the aaseovn dwtentam Ilww*ocriay«c encrpWw wm 
fosjid aad « wa* tirw*it that Ut anbofism wai tie cam* 


of death 

Cm 13 Mr* ll h FUapml No 61 twj, At 
> car* Th* pauewt had had two peaawm* rywtatfcpm rim 
a here La p» (he had a c marean atetam thnmyh a kft 

rcctw Ucmon \bool j ynn ayo aba bad tie yaH bisddrf 

removed throuyh an mown road* parallel to the coital 
taarpa t hernia c at a rml m tha yaVifmida taas* m **d 
a year **t> an eper tarn wa dnactcd at it* cure ftfVel 
and tbert waa retwnp* recwmnrt The padect piraewt* 
berarif now writ a tmoemioua hemu ut tie yaB-btodder 
atm* aad abo a laiy* defect In the upper ewd af tVfcft 
rtum >nd*wm Becaore of tha patient a rewetal Oat*» aad 
aeahnem tt was bebered wise not to undertake the rtpr* 
of the boron It bred been deaeribed *a an mccersh" 
harm Tb* pntaent s meepadty ■ mci, h o werar that me 
cannot watV. b«a>*c of th* hrrwfa aM she aaa amawafa 
hara rt repaired 

Ow hian h »o. 1033 nadet apusal an»ttbe- 4 v, raaforoad 
arth KiyVwa *»v toward th* end e< th* oparatrv* p*w 
cednTC a rrpan cf these b er r ui* wa* dme The w** 
hemal me te the rid yafl-tA*ddrr 1 y him d— triy 

beneath tie 4 m. When it w»v unoevoed It wa* h*rV 
that the other defect aaa mat 1 iarfa e« to the kft cf tie 
moat medial poctno of tie Wrye defect After tie ecmtnstt 
of the harja hettml aac on tie rifit had beta rtpkctd ■ 
the perriMwal cavity it wa tboafit war to dmd* «• 
t*w between them ta hcraiaJ mtieea ami to deal wsth 
them a* oaa hetam A faufy mUafictory cimatc of th* 
defect waa ohtamed by a serves of interrupted **t*os 
Becawm of ti* miemt arakaesa of th* treme* rt waa frit 
test to roak* an iccmcc * th* thbi and bon* "P “* 
ihotiieal tract a* a Sap atotit aaa done aaieriorco tV 

Poupart *byaawrrt, twnnefln* beneath the »kl« TVy « 

of th* fiap seat beoocit ho tha upper part oi th* W*** 
the nyit, hot It was not bread emmyi to corrr th* 
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he roll. A few d*yi liter the operation, the patient de 
vrloped a rather terioos wound infection In the right thigh, 
and ran a high ferer for a considerable period of time It 
was thought that the contamination of the wound occurred 
through the use of a sand beg employed to tflt the thigh 
which bad previously been used in a tenth; operation (The 
custom had been to wash these sand bags off with anti¬ 
septic solution Since this time, however we have made 
it a routine practice to autoclave these sand bag*, after 
they have been used) The dr essing had become soaked 
with blood during the operative procedure and the sand 
hag perhaps bad contaminated the dressing After a long 
period of time under Dakin i Irrigation the wound cleared 
up 

Thu patient was dtamissed from the hospital well and 
the wound healed by July s, rqjs The large hernia In the 
gall-bladder Incision apparently is cured In the hernia to 
the left of the raid line in which fascia was not used because 
the flap was not broad enough there a a suggestion of a 
recurrence 

Case 14 Mrs M C Hospital No 604082 aged 51 
rears Thu patieDt comes because of a large motional 
firm 1» cm the right She has had 16 pregnancies and has 
given birth to 7 children. The hernia followed an incision 
made it yean ago when she sets delivered by aeaarean 
section for eclamptia About sj yean ago she had a prevsocs 
operation through an indslon at the same site for the re¬ 
moval of her appendix and right tube The bulge in the 
1 odnon occurred shortly after the ersarein section was 
done and It tiowly Increased in fire in the last 5 years there 
has been a large protrusion When the patient stands there 
is a teat like process at the lower end of the incision through 
which the Intestine protrudes The separation in the 
wound runs the entire length of the wound from the pubis 
to just opposite the umbilicus. The separation is several 
Indies in width. There is a small lrpoma in the left Labia 
Otherwise the physical examination 1* negative 

Ope ration was done on November 17 1931 under spinal 
anesthesia which was reinforced toward the end of the 
operative procedure by the administration of ethylene A 
vertical incision was made exdilng the old scar The m 
testine was found to he immediately beneath the akin 
There was wide retraction of the rectus muscles The small 
Intestine was adherent to the sac in a couple places, and 
when the skin was detached from the gut, the gut was 
partially denuded at one p la ce necessitating inversion by a 
puriestring suture There wer e no unusual intra-abdominal 
Undmg*. Many interrupted sutures of chromic catgut were 
placed approximating the rectus muscles A small flap was 
left on the right, consisting of adventitious tissue which 
had constituted the peritoneal lining of the hernial sac. 
The right flap was pulled over the left. When these sutures 
were tied, bow ever a good portion 0/ the right flap was cut 
away because It was not deemed to be of ranch value 
What little remained was tacked down upon the external 
oblique aponeurosis on the left The fat was w »ddy under 
cut Because of the weakness of the tisane and insecurity 
of the closure, it was felt wise to swing up the Iliotibial 
tract of faada from the right thigh This fascial flap was 
then tunneled beneath the skin over Poupart s Ligament 
and tacked o\ er the arte of previous hemkrplastr The in¬ 
cision In the thigh was shorter than It should have been 
and because of the patient • short stature it scarcely 
reached to the top of the Indium. An extra strep of fascia 
lata was then cut and was imbricated superiorly over the 
site of closure Subcutaneous sutures of catgut were em¬ 
ployed to approximate the subcutarwous tiataes and 
obliterate the dead spice iffchd dips mere placed fn the 
skin The lower wound was similarly dosed after obtaining 
adequate ha-mo*lash. Small Penrose drains were left In 


both wounds. The patient convalesced uneventfully save 
for somewhat prolonged drainage from the abdominal 
incision. 

RTTU1IARY AND CONCLUSIONS 

A method for the repair of difficult hennas and 
large defects of the abdominal wall is presented 
through the employment of the iliotibial tract of 
fascia as a flap pedided on the tensor fascia 
femons muscle. This muscle may be swung up¬ 
ward with its nerve and blood supply' preserved 
Intact. The transference of this musculo ten dm 
ous graft may be easily made and its loss to the 
thig h does not compromise any function which It 
ormnanl} performs. In the repair of large defects 
of the abdominal wall in which the loss of tissue 
precludes approximation, this pedicled graft is 
best drawn beneath Poupart s ligament with the 
superficial or fatty aide down and sutured into the 
defect In the repair of hernias, it is best brought 
up over Poupart s ligament and incorporated in 
the closure, the flap being slightly rotated at its 
base so that the superficial or fatty side remains 
up 

In difficult recurrent inguinal or femoral 
hernias, this flap of fascia may be Intimately 
incorporated with the suture of the adjacent 
tissues In the repair of Incisional hernias, the 
flap is best sutured ns a patch over the site of 
dosure it being anchored securely to the normal 
adjacent fascial structures. 

In the use of this strong sheet of fascia pedided 
on a muscle whose blood and nerve supply re 
mams preserved one has available a simple but 
effectual and practical method for the mending 
of difficult hernias and large abdominal defects, 
which meets all the requirements demanded for 
ideal tissue transference. 
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DRAINAGE OF THE COMMON BILE DUCT FOR GALL STONES 

it, 1L ZINNTNGER, MJ) n akdEG McCANDLESS M.D Cmnoun, Ohio 

Froa tU Drpcrtajeci •* S«rt«ry o l tb* Ci>>r» o< 11*3 oi Ua Oahtrtrtr d D a mmtl ud tha Cindnoad Onwal 


I N 1021 Rdd and Halsted (3) reported a 
method of draining the common duct through 
the stump of the cystic duct following chole¬ 
cystectomy, a procedure to which they gave the 
name cysticocholedochostom} At that time it 
was pointed out that b> this method the amount 
and duration of the external drainage of bile were 
considerably less than in those cases drained in 
other ways This is due to several factors which 
may be enumerated. First, the opening made in 
the common duct can be closed completely and 
secure!} with two rows of sutures. The absence 
of a foreign body (the drainage tube) at this line 
of suture predisposes to more benign healing of 
the masion. It should heal -per tnmam with very 
slight scarring of the duct Second, the tut* 
emerges from the duct through a long narrow 
channel, so that ft remains water tight and there 
should be no leakage of bile into the wound 
Third the removal of the tube does not disturb 
the incision in the common duct, and leaves a 
long narrow tract which tends to heal very 
quickly 

The method can be earned out only after 
removal of the gall bladder and in Instances in 
which the cystic duct is not occluded and can be 
dilated sufficiently to permit passage of the dram 
age tube through it- In those cases in which on 
account of debility or extreme jaundice it seems 
advisable to explore the common duct and relieve 
the obstruction to it first, the method mav not be 
applicable, Reid and Halsted believed that in 
most cases it was desirable to remove the gall 
bladder and m this clinic the routine has been to 
remove the gall bladder first and then to explore 
the common duct as this is technicall} easier and 
in practically all cases with stone in the common 
duct, the gall bladder is so diseased that it should 
be removed- It seems to us that the argument for 
leaving the gal! bladder as a possible channel to 
carry the bde to the intestinal tract in case of 
injury or damage to the common bile duct Is not 
valid for In our experience in the cases in which it 
would be most needed, the gall bladder has been 
so modified by disease os to be valueless as a 
bill or, c h an n el 

While the method of draining the common duct 
through the stump of the cystic duct is an 
doubtedly widely used it is not as universally 
popular as is the use of a T tube to judge by the 


methods described in textbooks of surgery Cyst 
i cocholedoch ostomy seems to offer definite ad van 
tages over other methods and should be more 
widely used. In this connection it should be 
emphasized that incision of the common duct 
through the stump of the cystic and insertion of 
the tube through this opening, followed by 
suture, does not nave the advantage of allowing 
the tube to emerge away from the suture line as 
it does in the technique devised by Rdd and 
Halsted 

Their method has been used for a number of 
years as the routine procedure for drainage of 
the common bfle duct at the Cincinnati General 
Hospital and we wish here to report the expen 
ence with it at this institution. The technique 
which is used is as follows After removal of the 
gall bladder, an masion is made in the common 
bile duct about 1 centimeter below the entrance 
of the cystic duct, for exploration or removal of 
stones The edges of this indalon arc held open 
by traction sutures of fine silk. This is much 
better than the use of Allis clamps or forceps as 
there 15 less trauma to the duct After the stones 
are removed and It is demonstrated that the 
common duct is patent into the duodenum and 
into the hepatic ducts, a small catheter is inserted 
through the stump of the cystic duct into the 
common duct (Fig 1) The size of this catheter 
depends on the diameter of the cystic duct, 
usually a No 12 14 or 16 French being used It 
should fit snugly in the cystic duct. Several holes 
are cut in its sides near the tip, but the rounded 
Up itself is not cut off. This catheter is directed 
downward in the common duct toward the am¬ 
pulla, and its position can be directed through the 
mason m the common duct With a very sm »h 
cyitlc duct it may be easier to pass the tube Into 
It through the opening in the common duct. A 
small probe can be passed first, a stout thread 
tied to it and pulled through, and the catheter 
pulled through by means of the thread. After the 
tube is properly placed, it is fixed in position by a 
suture of fine plain catgut. It being tied tightly to 
the stump of the cystic duct. The indsion m the 
common duct is then dosed with a continuous 
suture of fine plain catgut This may be inverted 
and reinforced with a row a! interrupted fine silk 
sutures (Fig 2) Several cigarette drams are 
placed near, but not against, the line of suture, 
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and tin abdomen is dosed Tbe catheter U 
fastened to the dreaungs and its free end u pUced 
In a bottle strapped to tbe patient w tide 

The amount and character of the biliary drain 
age is charted twke daily b\ the nurse When the 
drainage becomes scant in amount, ether tbe 
bottle a elevated so as to increase tbe pressure in 
the catheter or the tube is damped off (ot a 
period oi hours If the cfoaure around the tube o 
tight and the loosion in the common duct has 
haded there will be no drainage of bde around the 
tube If the common dun ta stilt partially ob¬ 
structed by cedema or for other reasons, pain will 
occur when the tube is damped or devated On 
tbe other fund, with.the tube damped or devated 
and do pain, and no drainage of tale through or 
around the tube » e can be sore the bile a enter 
mg the duodenum We regard elevation of the 
tube as better than clamping to cause increase of 
the pressure In it and in tbe bde ducts A tech 
mque fer this procedure was described by Reid (i) 
in 1913 After drainage from the tube oeasea, the 
tube may be removed and it ts almost certain 
that there will be little or no drainage of bde from 
the wound, and that it a ill soon heal 
In this clinic the common bde duct u not 
opened and explored routine!) in aD cases in 
which tbe gall bladder is removed, but it m 
always examined by palpation although u b 
appreciated that, as Labey and others have 
printed out, a stow may be overlooked in thb 
way Tbe common dnet a explored when a stone 
is felt in It, when there has been Jaundice present 
before operation ot a history suggestive of stone 
in the common ducL It « also explored if it ta 
dilated or Its wall thickened In some Instances 


in which the caliber of the cystic duct h large it 
has been possible to pass a probe through the 
stamp into the common doct and on into tbe 
duodenum without Incision of the co mm on duct 
itself though tins is not recommended as it may 
lead to undue trauma and inaccurate informs lion. 
Following such a procedure, drainage is usually 
instituted for fear cedema may oedude the com¬ 
mon duct following the manipulation. 

In some cases drainage of tbe common duct 
through the stump of the cystic duct is not 
possible due to the complete obliteration or tbe 
small caliber of the cystic duct. It is necessary in 
many cases to dilate the cystic duct with a damp 
or a special dilator before even the smallest cath¬ 
eter can be inserted When this is not potable 
we advise tbe use of a catheter directed down¬ 
ward in the common duct which is Inserted 
through a small stab wound in the duct separate 
from the exploratory indslon, and then complete 
closure of the latter incision (Fig 3) 

During the past 9 Tears at the CindnnaU 
General Hospital, there have been 41 cases in 
which the records were complete and in which 
tbe common duct was drained through the stomp 
of the cystic duct The common duct was 1 nosed 
for exploration in 34 casea, and in tbe 18 remain¬ 
ing cases the common duct was probed for ob¬ 
struction through the stump of the evstk duct 
The opening in the common duct was dosed 
tightl) with catgut in 1 case with silk, m to 
cases, and with catgut and silk in 13 cases Tbe 
differences in technique are undoubtedly doe to 
the fact that a number of different surgeons 
operated upon tbe patients. Of the 41 cases, 38 
are available foe study the 4 remaining patients 
having died 

The total number of davs in hospital after 

T ration for the 38 cases was 1074, an avera^ 
*8 days per case. The longest hospital star 
after operation waa 11S days, snd tbe shortest 14 
days Id the first of these cases a persistent 
hfhary fistula has developed, roost fiketv due to 
failure to remove all of the stones in the common 
doct but since the patient is fiiriv comfortable, 
and hn age and general condition are such that 
further operation would be deddedi) danger cos, 
be has not been operated upon again. This b the 
only case of perns tent biliary fistula in this series 1 
It was loond that there was conpderaUe variant® 
in the length 0/ time that tbe tube was allowed to 
retrain In the duct The tube was removed on 

..to UimUmm— 
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the eleventh day in the greatest number of case* 
and ordinarily drainage from the wound ceased 
within 4 day* The longest time that a tube was 
allowed to remain In place was 17 days and the 
shortest was 7 days In the first ot these the 
drainage had ceased by the twenty third day 
and as there was no reason in the record whv the 
tube was allowed to remain in place one can 
only speculate as to the real reason It ra possible 
that the drainage was allowed to continue oecanse 
of the pancreatitis that was found at the time of 
operation It has been suggested bv numerous 
authors and in some clinics it is a routine pro¬ 
cedure, to dram the common duct over a long 
period of time In cases of pancreatitis. In thu 
dime such a procedure is not routine, and the 
time for the removal of the tube depends usually 
on the reaction of the patient with reference to 
the decreasing icterus and the decrease in the 
amount of external biliary flow The experience 
with this case indicates that prolonged drainage 
of the common bite duct can be earned out by 
this method if it is desired. The drainage of bite 
in thii case which varied from 60 to 650 cubic 
centimeter* per da\ ma% be seen in Chart I 
The drainage through the tube ceased on the 
twenty third day the tube was removed on the 
twent) seventh day and the patient was dis¬ 
charged 30 day* after operation, with the wound 
almost completely healed In the other case the 
drainage tube was removed on the seventh day 
and all drainage of bile had ceased bt the twelfth 
da) The amount of bile drainage which varied 
from 1 So to 380 cubic centimeters per day may 
be seen on Chart II The patient was discharged 



Fig 3 V method of avoiding the placing of a tube 
through the InenVm of the common duct when a cyitko- 
eboiedoebostoroy cannot be done. 

on the fifteenth day in excellent general condition 
with the wound completely healed 

In this waves of cases there was also found to be 
marked variation m the quantity of bde which 
drained through the tube. In one case a total of 
11,030 cubic centimeters of bile was collected in 
the 14 dav* the tube was in place the largest 
amount in any 24 hour penod being 1800 cubic 
centimeter* on the tenth day (Chart III) In can 
trust to this m another case the total drainage in 
14 days was 1580 cubic centimeters the maximum 
amount in one day being 380 cubic centimeters 
(Chart IV) 

The average dad) drainage of bile is shown in 
Chart V The amount of drainage in every case 
was not noted cm the record for esery day To 
obtain the averages shown in this chart, onlv the 
quantities of bile that were recorded were taken 
into account including, of course those cases m 
which no drainage was reported. At the bottom 
of the chart can be noted the number of cases 
which entered into each day*’* calculation It fs 
realized that this method of arriving at an average 
is inaccurate but the figures stc probably the 
beat that could be reached from the available 
data. This chart shows that the smallest average 
amount of bile (no cubic centimeter*} drained 
on the da\ of opera bon and the largest amount 
(450 cubic centimeters) on the seventh day 
There was ft rapid rise in amount from the first 
to the second day then a slower increase to a 
peak on the seventh day From the seventh to 
the tenth day, there was a slow drop, followed b\ 
a considerable drop on the eleventh day which 
was the average tune at which the tube wns 




(T»h i the troormt (J btk rallrt-lrd throosfa the drainage of b*k tbro«*li the tube T\ , Chart *io*Taf the 

dmrwfe tube on •ucctshvc day* I Tbe dxama*e ol bile uimCwt amount rf dramaxe o t tala of any patient ns tin 

in the cue m * hich the tube remained ia place for tbe *ene* \ tint ahonmf th* irenje amount ol dran afa 

|tw teat number ot d»yi 11 The draioagt of tale in the of tbe btle Iot all tbe cue* Tie number of paQecti enter 

raw a a fuels tie tube rtmuned m pkee tic ibortru tune 1 rtf into each day"* a lrnb tim ■ iboan in the kwrtT kne of 
III, Qurt iV the patient a bo tho ed the jrrejtcst t tal cjnra 

removed. Drainage of bile from the wound alter A study oi n patient* who w ere operated upon 
removal of the tube ceased m j to 4 days u a danng the same period of tune u the above series, 
rule, though here again the exact tune was not in which it was impassible to drain the c e nt men 
given definitely 00 the record* to a * efficient doct through the stump of the cystic doct, re- 
number oi the cases to allow exact computation sealed the fcE crwvng Ucts (1) The meat common 
For example, the record might show that bik was cause for inability to drain through the cystic 
draining the day after removal of the tube. The duct «a* the small caliber oi the duct, (a) The 
next note *everal dav» later might Mate that btle drainage of bde through the wound wa* longer 
drainage had censed, but not the day on which it following removal oi the catheter Tbe average 
had ceased It wn unusual for bile to coctinoe was 18 days, the shortest 4 days, and tbe longest 
to drain more than 7 das a after removal of tbe 90 day* (j) There was considerable drainage cf 
tube. bile around the drainage tube onto tbe dressings. 

A careful study oi the records with regard to (4) The hospltahiation period was longer doe to 
the temperature curves reveals that the highest the protracted bIlian drainage and the tub- 
pee-operative temperature was 1038 degree* oc sequent failure of the sinus tract to granulate and 
ctirnog oc the day of operation The maximum heal. (5) Tbe mortality rate was higher (15 P 0 " 
postoperative temperature waa 103 6 degrees and cent) although this may be partraDy discounted 
occurred on the *rrth day Tbe removal of the because the senes i» smaller and tbe cases m 
tube did not affect the temperature curve m any general were poorer operative risks with mare 
manner nor did it affect the general condition of marked pathological change 
the patient 

In the senes oi 4* cases, 4 died a mortality Deurcnocs 

rate oi 9 3 per cent Autopsies were obtained on The method of drainage oi the common bile 
3 of them One oi these died of pneumonia on the duct through the stump of the cystic duct has 
snth day another oi acute haemorrhagic pan- proved highly satisfactory and is in our opinion 
creatiti*, also cm the sixth day In the 1 remaining the method of choice where drainage oi the doct 
cases there was extensive infection with abscess is Indicated. It was rather a surprise to find 
formation present. In both rase* the gall hladdex that in thb series such a relatively large 
was removed m spite of the presence oi tbe proportion of the cases had had the common duct 
marked infection As the records of t h ese j cases explored through the cystic st amp. We do not 
arc reviewed, cne questions whether the patients recommend this procedure as it may lead to 
might not have survived If a less radical surgical undue trauma to the duct, and to inadequate 
procedure had been carried out at the time of this exploration. In addition, there I* really no contra 
operation, perhaps drainage of the common bile inmcation to inoskm oi the c omm on duct when 
duct alone, or better, of the gall hiadder if that exploration is necessary for when drainage f* 
would have sufficed to drain the common duct, done by this method the Lwdsiaa ran be dewed 
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completely and accurately by suture, and usually 
heals per tnmam. 

The only serious drawback to the routine use of 
cyiticocholedochostomy is the necessity' of re¬ 
moving the gall bladder at the same operation. 
This we believe is an advantage provided the 
patient is able to stand the entire operation, as 
the convalescence is shortened and no secondary- 
operation is necessary The procedure should 
not be done on patients whose general condition 
is so poor that only the least amount of operative 
work is warranted In such cases, drainage of the 
gall bladder or common duct, often without re¬ 
moving any stones, should be done with the idea 
of carrying out a completed operation Later when 
the patient a general condition has improved 
Several of the deaths in this group were probably 
due to too extensive procedures at one stage. If 
the gall bladder is not removed, we believe that 
drai nag e of the common duct should be instituted 
through a small catheter directed downward in the 
common duct, and inserted into it, if possible, 
through a separate stab wound so as to allow 
complete and accurate closure of the incision 
through which exploration has been done In 
none of otur cases was a T tube used for drainage 
and we see no justification for the use of tins type 
of tube for it seems obvious that the wound pro¬ 
duced by the removal of it is as large or nearly as 
large as the original incision. We also see no 
advantage in incising the cystic stump and con 
tinning the mdsion into the common duct, and 
then allowing the drainage tube to emerge 
through the cystic duct. While this gives a long 
narrow c hann el for the drainage tube and allows 
removal of the tube to be easllj accomplished, it 
does not keep the tube away from the line of 
suture which is one of the mafor objectives of the 
method of Reid and Halsted Firm.ll> there seems 
to be no justification far closing the common duct 
tight with no drainage after lthas been explored. 
The method describe is so simple easy, and safe 
that one should not run the risk of a posable 
extravasation of bile into the peritoneal can tv 
in the absence of a drainage tube 

8UUUARY 

Records of 4* cases of drainage of the common 
duct through the stump of the cystic duct were 
reviewed. Four of the patients died. In the 38 
remaining cases the total number of postoper 
atlve hospital davs was 1074 an average of 38 


days per cme. The longest postoperative stay 
was 118 days, shortest, 14 days. The longest time 
the tube was kept in the duct was 27 days, the 
shortest 7 days, the average 11 days. Drainage 
of bile from the wound usually ceased within a to 
4 days after removal of the tube and rarely con 
turned for more than 7 days after the tube was 
removed The total and the daily drainage of bile 
varied considerably in different individuals In 
general it was least on the day of operation, in 
creased to a maximum on the seventh day, and 
then decreased slowly until the eleventh day, 
after which time it erased rather abruptl) 

Records of 13 cases of drainage of the common 
duct through the exploratory incision were also 
reviewed. Three of mese patients died. In the 9 
remaining cases the total number of postoperative 
hospital da\s was 378, an average of 41 days per 
case. The longest time the tube was kept m the 
duct was 14 days, shortest 9 days, average 11 
days. In almost ever> case there was leakage of 
bile around the tube before it was removed. 
Drainage of bile from the wound after removal of 
the tube usually con tinned for 10 days to a weeks, 
and in 1 case it continued for 90 days. 

CONCLUSIONS 

Drainage of the common duct through the 
stump of the cystic duct should be the method of 
choice when drainage of the duct is necessary 
It allow* complete and accurate suture of the 
exploratory incision which predisposes to early 
firm healing of this morion with minimal scarring 
It provide* a long narrow channel for the drainage 
tube which ordi nar ily remains water tight until 
it it time to remove the tube. Removal of the tube 
causes very little damage or disturbance to the 
common duct, and drainage of bile from the 
wound after removal of the tube is of very short 
duration. The method therefore reduces the total 
loss of bile and shortens materially the duration 
of the convalescence. 
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PARTIAL GASTRIC FUNDUSECTOMY IN TREATMENT OF PEPTIC ULCER 

P ORPGOR\ COV.NELL, il.r> f A CS-, Oanoot, TVmcothx 

A REVIEW of editorials m recent, hteratore posterior wnlK After proper pra-operative etjq- 
(i) emphasires the conflict of opinion rt sgement, the stomach should be empty and as 
girding the etiology and the treatment of hyperthkHtydria b uuil, the contents are com- 
peptic uktr paratlvely sterile. Non-use of damps will permit 

Partial fanduscctom) (aiming «t » diminution accurate hxmostasia end careful examination of 
of the acid *ecreUng mrfa.ee rather than the re- the interior of the ttocnach. 
moval of the alkaline secreting, ulcer bearing A holding forceps b applied at the apex cf the 
ana ^wa* presented (s) a* a cornproiniae between triangle In the paateiKir «*trfc wall, arid anc-tier 
KUtro-entmotomy and subtotal gaatrectonty the forceps a used to appreramate the divided greater 
former considered by some as not radical enough curvature Traction on tbeae forceps brings the 
and the latter b> many a* too radical poftenoc wall into apportion suitable for hxmo- 

partial fundwetotny permits a retention of etaas and *Qtunog 
the important antro-prioctwiuodeoo mechanism The posterior wall from the upper fewer cure* 
The hdtcatwra for *ucb procedure are peptic tore, to the lower greater curvature, b repaired 
ulcer of the duodenum peptic olcer of the atom- with through-end-through (mucoa to tnucott) 
ach (hecauae of potential malignant change, to be catgut flitches. The reconstruction of the itc*n- 
wnpplerwnted bv local resection} peptic ulcer of ach a completed bv closure erf the autencr waU 
the jejunum, after gastro-entmrnoniv Organic from the lower greater curvature to the upper 
pvionc obstruction coll* for additional operation levaer curvature by continuing the satarfet with 
The technique B simple over and over (aetoverou*) uitche* (F»g i) 

Alter the abdomen b explored and proper Lodi The attaching of the greater omentum If the 
cation* for the procedure are established, the mitumiied greeter curvature completes the open 
stomach » delivered and the general peritoneal tmn and the abdomen b closed without drainage, 
cavity h walled off The management after operation will be the 

The omentum b separated with careful tactoo- tame as b custnmaiy alter any other tvpe of 
statu, from the noddle thud (the usual site and stomach operation 

extort of the partial tundusectomy) ot the greater Clmical result*, to date, following thb operative 
cun a tore procedure are reported m Table I AB except the 

A double wedge-shaped section of both the an- hot cake are too recent for consideratioa of the 
tenor and posterior fondal walb with a common remote result, but m Case i which was cooaideied 
base at the middle thud of the greater curvature intractable, a follow up after s year* shows a oth¬ 
is renxivtd the two mcnJans meeting about l inch factory i e symptom free remit a fart which 
below the leaser curvature on both anterior and would suggest a definite 6eld of usefuloeM f« pax 
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bal fimdusectomy m suitable cases of peptic uker 
The postoperative history in Case t follows 
March 15 193* he had famed 3 pound* tn weight and 
waaaymptom tree, and has remained to to date. Teat meal 
atom free hydrochloric acid ahaent, total *dd 37 
Jtraa tj 193a tree hydrochloric 18 total acid j*. 

Aojuat 30, ip3» free acid *3, total add 40- Barrammeai 
ahcrwed dttodenal cap Irregular with no 6 hour retention. 
There upmeot a very aught Irregularity at the greater 
aura tone. 

May t 1931 by letter aymptom free. 

October 9 1933 by letter, at woei. aymptocn free 
November 34 1933 by phone at work, unable to come 
for teat mad and barmen check op 
The cmly m edi cal treatment or “jfatauemeot ha* been 
f requeot amallleedint* of general diet, with omlaajoo of aalp 


In addition to the 6 clinical cases mentioned, 
the following personal communications bearing 
upon the open mental aspect of this subject are 
appended. 

Professor A C Ivy of Northwestern University 
Medical School on November 29 1933, writes 
Tn itridymg the effects of total fimdtwectocny 00 the 
occurrence of jejunxl nicer we followed tho plan Appraxb 
raafoj 75 Pw cart of the fondiaarjti removed bv a "wedge’ 
operation then 1 month later a MwnTYiUIinaoc opera 
bon waa performed. We then followed the dog* cloudy for 
the clinical evidence of the development of nicer and 
checked by autopay gastric analyse* being made from time 
to time. We hare operated upon aodag*. Tb* remit* indl 
cate that fondoaectomy delay* the development of jejunal 
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ulcer i* thesa dog* Tba acsBty of tie gastric content* la 
decreased at first, but later return* to normal iu tboa* dog* 
that dtrti^ hypertrophy of the sttmach When >• com¬ 
pared tha rmlti obtained fare* tie if dogs— ex p er iment 
mrrpte te—with * “tan* cf ulcer oceorrenc* axrre" ccw- 
struc te d from results on 4p omtroi dog*, we obaerred a 
prophyiactjcdelayvahiecf »boct6o per cent If we crnJd 
satafactnrdy antral th» nutntvc.il factor tn the* do**, 
we bebeve tW the results waald be better except m the* 
dog* tbit can tone to bolt their food ind ibow rrnrh hyper 
trophy of the gastric wrort ** 

Profe**or Frmnk. C Mann, of the Mayo Focmda 
tiem *t Rochester Minnesota, on December 5 

“In regard to our work on partial gastric fund njee tomy 
I wah to state that the wart w»i done by Dr Watson, who 
foUcrued oat tit sodity «Dd pH of tb« g*»tnc content* 
before and after remorai of mo-i portsem ol tha food™. 
In ha Immediate result* ha work corroborated ynur experi¬ 


ments, namaly that ther* wai a decreajr in acidity roughly 
paralleling tbs amount of the fuadx nnjcoa* rerujyedj 
nowrver the aridity retsraad to aonnal wlthia a law 
months' time after operation m almost all cf the »r.i-r«L 
afwdird W« have not beta abls to determine one [Us* 
of the subject m which I am interested, namely the effect 
of partial jastnc fanchuettciny upoa the total amouat of 
gaitnc juices secreted, I am indmed to behsre that if 
than very any permanent rimtcal resulfa It would be non 
oc the bans of actual redaction of the amount of piine 
jtucs aad therefore add produced, than any change is re¬ 
gard to th* degree of aridity " 
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SUBPHRENIC ABSCESS IN CHILDREN 1 

JAY IRELAND VI D Cbtcaqo 


TUDGING from the report* in the literature 
1 Bubphrente abscess id children is quite rare. 
•J Because of this it was thought that a report 
in detail of 6 cases occurring in childhood would 
be of unusual interest. This disease entity was 
first described by Barlow in. 1845 
Of Gatewood s 41 patients all were adults ex 
cept one who was a child aged 8 years. However. 
Brown reported 4 cases under 10 years of age ana 
one of these was only "2 months of age. The ages 
of the cases here reported range from 14 months 
to ra years. Two were males and 4 were females. 

Most subphremc abscesses follow an infection 
elsewhere in the body Lflun stated that in ap¬ 
proximately o 6 per cent of all cases of suppurative 
appendicitis, an abscess develops beneath the 
diaphragm. Of Ochsner’a 84 cases 35 2 per cent 
and of Gatewood s 41 cases 26 3 per cent followed 
appendicitis rhetr senes were composed chiefly 
of adults, while m this senes made up entirely of 
children 4 (WiM per cent) followed acute ap¬ 
pendicitis Of Gatewood s cases 34 1 per cent 
followed stomach or duodenal lesions wnile only 
1 (t6*$ per cent) followed a ruptured gastric 
ulcer in the present senes. 

Two of Ochsner s and Graves’ 5 cases and 1 
(16% per cent) in the present series followed pneu 
moma but none of Gatewood a cases followed thi* 
disease. Cases of subphremc abscess have been 
reported following perforations of the stomach 
duodenum appendix gall bladder also following 
primary diseases of the liver bile passages, lung 
cesophagus, kidney pancreas, spleen, spine rib 
diverticula following pelvic infections arid pelvic 
fractures. They have also followed pyaemia and 
distant infections. Ayncsworth s case followed a 
liver abscess in which drainage was instituted and 
numerous cases have followed rupture of a liver 
abscess (Roesnrr Rficx Harrington Schwarts) 
Kuru reported a case following splenectomy 

Schwarts stated that the most common types 
of organisms present ait streptococci staphy 
lococa colon bacillus and not infrequently, 
aroetba. Scott reported 1 case due to gonococci 
and said be was unable to find any other similar 
case in the literature. Graves and Ochsner re 
ported t cases due to actinomycosis and found a 
total of only 8 other cases reported in the htera 
ture 

Cultures of the pus obtained from the sub- 
phrenic abscess at the time of operation in Case x 


of this series showed Bacillus cob, Case 2 
Staphylococcus aureus and Streptococcus mitior, 
Case 3 Bacillus coli Cose 4 Streptococcus 
bitmoly ticus Case 5, Bacillus coli and anaerobic 
coccus and Case 6 non hemolytic streptococcus. 
Culture of the pus obtained from the abdomen at 
necropsy in Case 2 showed Baallus coli. Strepto¬ 
coccus vindans, and on organism resembling 
Klebs Loeffler badflua. The last named organism 
was considered to be a contamination. From this 
summary it is noted that there is no uniformity of 
organisms present. 

The different locations of the abscesses have been 
stressed by many observers and need not be re 
peated here In the present senes 4 were on the 
right ode and 2 on the left The abscess was 
located between the liver and the diaphragm in 
the 4 cases in which the abscess wax on the nght 
ode All were thought to be mtrapentoneal 

Ochsner believed that less than one half of sub¬ 
phremc infections lead to suppuration Even 
when fluid » present, in some Instances it may be 
serous and not progress to pus formation As to 
the manner of formation, some of the abscesses 
are thought to be primary others occur by direct 
extension or by the harmatogenons or lymphatic 
routes. A rest abscess was mentioned bv Ochsner 
as one following a general peritonitis in which all 
the pus is removed except that which remain* in 
the subphrerdc space. 

Gas is often present in these abscesses and may 
be from a perforation, or, according to some ob¬ 
servers from gas producing organisms. Beye 
pointed out dearly that a serous pleural effusion 
often occurs early m subphremc abscess and may 
proceed to an empyema. He also stated that the 
sapraphreruc reaction frequently subsides spon 
taneousiy after subdiaphragmatic drainage. Tho¬ 
racic complications occurred in 23, or 75 per cent, 
of his 3r cases of rntrapentoneal subphremc in 
lections, while on the other hand, in 337 cases 
of empyema only r traversed the diaphragm to 
produce a subphrenk abscess and that one was 
due to injary of the diaphragm during drainage 
of an empy ema His fmaings would also indicate 
that a tabphrenic infection produced by the 
streptococcus in combination with BadDus coli 
ot Bacillus protens is especially likely to traverse 
the diaphragm. Thoracic complications were 
present m 3, or 50 per cent, of the cases m the 
present series. 

MywU! *»1 tW rTntrrUrUn fronted Ufart CUo« 

t onuf i tfj* 
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The symptoms often appear to be a cootlnua 
tlon or enggeratioo of the primer) disease. 
Brown itated that In ha caws that followed 
operations, the earl tat time from the primary 
operation till the drainage of the abscess was 3 
week* and the Ion gat was 11 months In the 
present series of 6 cases there were 3 in which an 
operation preceded the abscess formation The 
time between the operation and the formation of 
the abscess was *3 36 and ajbdavs, respective!) 
with an average of 105 days 

One half of Gatewood s cases had hiccough 
This was not, present in any of the *er»ra reported 
here Cough, dyapnera, and join and tenderness 
in the mbphraak region are uauall) present. 
(Edema of the lower anlla was present in 4 of 
Schwarts 8 cases 

The physical signs usually described include 
dullness to flatness, di min ished breath and voice 
sounds and vocal fremitoa, with the presence of 
rila over the base of the lung The doll area is 
convex upward and does not change Its location 
with a change in position of the patient If gas is 
present In the abscess cavity three rones of 
different resocaoce on percussion are present 
normal above tympany caused by the gas below 
this, and below the t\tnpanj ts an area of flatnesa 
or dullness which on the left side Is caused by pus 
and on the right side is caused by pus and the 
liver If fluid t* present in the pleura a fourth 
^one one of flatne**, a present which is between 
the pulmonary resonance above and the tym¬ 
panitic zone caused bv the gas beneath the 
diaphragm This fourth rone was mentioned as 
being present in 1 of the 4 cases in this report in 
which the abscess was on the right side Signs of 
shifting of fluid were found in Casa a and x 

Tuft stated that the heart may be pushed up¬ 
ward but judging from the hteratnrc this is rarav 
the case and It was not pushed upward in any 
cases of thus report He also repeated that the 
heart a seldom puabed lateral!) It was pushed 
laterally in 1 cases of this senes Ellin pointed 
out that thera may bo bulging In the qagastrium 
if the pm travels along the falciform ligament 
This sign was present in a cases and bulging of the 
Intercostal spaces in 1 case cf this series In 1 
cases prominent veins were pr esen t over the 
abdomen. 

The tempera tore in all cases was of the remit 
tent type, as it was in the cases reported b) Jans 
At ita nig hat pant it averaged 104 3 degrees F 
rectaily The leucocyte count ranged from n 150 
to 18,100 with a preponderance of the poly 
nxrphonticJear forms The pulse rate varied 
proportionsteh with the temperature change. 


The roentgenographlc evidence la important 
but Is often very difficult to interpret- Hoover 
stated that with a subdiapbragmatlc abscess the 
costal border had a greater lateral cicurikm on 
the affected than on the sound side. The dn 
phragm fa smoothl) elevated on the affected side 
according to Gatewood Hodges pointed out that 
the diaphragm is usually I eta aerated In the Intra 
peritoneal cases. According to LeWald in certain 
persons the left side of the diaphragm may be as 
nigh as the right, a In rasa of eventration the left 
side of the diaphragm ma> reach even a higher 
porot than the right side Some beheva that 
elevation of the posterior part of the diaphragm 
In lateral roentgenograms a of much Importance. 
Tbe diaphragm was elevated In all the cases re¬ 
ported herein 

Stros has been placed on tbe lmmobfljt) of the 
diaphragm In subphrenic abscess Hodga stated 
that a distant infection such as appendicitis mar 
often cause an immobile diaphragm similar to 
that seen in a subphrtntc abacas. In 1 cases of 
this seria a decreased mobility of the diaphragm 
was noted 00 the affected side Gas below the 
diaphragm was demonstrated roentgenograph!- 
calh In 3 caaa 

There arc few diseases which cause more unco 
taints in the diagnosis Brown was able to make 
a correct pre-operative diagnosis In only 7 cf his 
18 cases. In all the cases of this seria a definite 
diagnosis of subphrenic abscess was made bdoe 
operation If the presence of a subphrenic abscess 
la kept in mmd espedall) in patients with an In¬ 
fection inch as appendicitis which does not dear 
up In the usual dine the diagnosis will be made 
more readih 

Gas just beneath the diaphragm fa of some Im¬ 
portance. However Podcandnsky reported a 
confusing case In which the colon was betw een the 
liver and the diaphragm giving the appearance of 
free gas under the diaphragm. Therefore al¬ 
though the presence of gaa between tbe liver and 
diaphragm is not absolutely pathognomonic it fa 
very suggestive. 

A roentgenogram taken In a lateral positron wfll 
often demonstrate whether the fluid ts above or 
bekrw the diaphragm os shown In Caw 3 A 
roentgenogram t«ken in the Trenddenbarg posi¬ 
tion may mow the lower limit of the cavity sine® 
the gaa may be movable and In this position pass 
to the caudal limit of tbe cavity Le^aW ad¬ 
vocated tbe Injection of air into the abdominal 
cavity as a diagnostic procedure but it fa miesticn- 
able whether thla would be entirely sale lo iff 
patients. Stewart suggoted that as an aid In Wt 
sided inflammations, air be Injected Into the 
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s toma ch or a banum meal given- A stomach tube 
was passed In Case 5 and it demonstrated clear!} 
that the gas, which was present in the abdomen, 
was not m the stomach In Case 6, a sinus re 
malned following operation which did not heal, so 
opaque material was injected into it to determine 
whether the sinus led into the subphrenic space 
but the procedure was unsuccessful 

At the time of operation even after all the 
available diagnostic means have been employed 
the pns is often difficult to find Many needle 
punctures may be necessary to locate the pua. 

In the diagnosis other inflammatory diseases of 
the upper abdomen and the lower chest must be 
excluded Touroff mentioned the diagnostic 
difficulties encountered m on encapsulated codec 
tion of pus between the lower surface of the lung 
and the diaphragm. Ricx stated that liver ab¬ 
scesses have ruptured through the diaphragm 
causing a hepetobronchial fistula without forma 
lion of a subphrenic abscess. In Case 6 the 
diagnosis was still uncertain even after operation 
There was definite pus above the diaphragm but 
there was some question m the minds of some of 
these who examined the patient as to whether 
there was pus beneath the diaphragm Beye 
mentioned that sometimes the opening through 
the diaphragm has been found only by palpation 
through an empvema drainage opening Viethen 
thought it quite important to differentiate an 
abscess of the retroperitoneal space since the 
operative procedures in the treatment of the two 
affections may be quite different He pointed out 
that m retroperitoneal space infections there are 
fewer lung symptoms the diaphragm is not 
pushed up it moves on the affected side and 
there is no pleural involvement- Yater and Otell 
successfully employed thorium dioxide sol mtra 
venously with hepatosplenography m excluding 2 
cases erf suspected subphrenic abscess. Klein 
pointed out the uncertainty in differentiating an 
osteomy elitis of the spine. 

The death rate in subphrenic abscess is higher 
than it should be. Brown s mortality in 16 cases 
which were operated on was 44-4 per cent 
Gatewood a, in 38 cases (all adults except 1) was 
39 per (rent Hedges m 9 cases, was 40 per cent 
and Ochsner s and Graves was 33 6 per cent in 
1743 cases collected from the literature and m 
eluding 50 of their own Of the 6 cases here re 
ported 1 (16H per cent) died 

Beye found that m 13 cases with thoracic com 
plications his mortalit} was 43 5 per cent but in 8 
cases without thoracic complications it was ac per 
cent Elkm stated that practlcalU all patients 
who are not operated on aie. 


One of Schwarts patients died 20 months after 
having bad pneumonia and subphrenic abscess 
In Case 6 almost 1 year passed from the time of 
the primary infection until the subphrenic abscess 
was diagnosed and operated on 

The treatment, of course, is surgicaL Drainage 
may be made through the anterior or posterior 
approach If the posterior approach through the 
pleura is attempted and the costal and diaphrag 
malic pleural layers are not adherent, the primary 
operation should be a subperiosteal removal of a 
section erf one or more nbs and packing of this 
wound for a few days to obtain adhesions be 
tween the two pleural layers. A few day’s later by 
a secondary operation an attempt is made to 
locate and drain the abscess cavity In case the 
two layers of the pleura are already adherent, the 
operation may be completed m one sitting In 
some cases it may be impossible to decide before 
operation whether the two pleural layers are ad 
herent m which case, the two stage operation 
must be used if the transpleural route is chosen. 
Brown thought it best to drain below the dm 
phragm (1 e. subpleurallt) if the infection is 
retroperitoneal as in a pennepbntic abscess. 
Ochsner and Nather were firm believers in the 
posterior retroperitoneal approach for those in the 
nght superior postenor space In 19 cases so 
treated their mortality was 5 2 per cent. The 
abscess may cause a definite pointed bulging 
which m visible externally In that case, it is 
best to drain at the place where bulging occurs 
whether this be anteriorly or posteriori} The 
drainage tube should be left In place longer than in 
ahacesses elsewhere because a subphrenic abscess 
has a tendency to recur In Cases 3 and 4 the 
tubes were left in 39 and 14 day’s, respectively and 
the abscesses recurred It was concluded that 
the tubes were removed too soon. 

In this senes 3 cases were drained through the 
anterior abdominal wall and 3 posteriorly by the 
transpleural route. 

Cxitx ip female axed uyeara, wax admitted to the 
Children « Memorial Hoxpltal December a8 iqji, present 
Ing a history of vwniiint ferer and pain In the right 
lower quadrant of the abdomen perriatm* for a period of 

Exami nation thowed the throat wax red bat there wn do 
upper reir»r»tonr infection. There «» teodewu and 
ngMlity of the nmxcka of the right lower quadrant of the 
ehriotoen and a probable tntraperitoneai roan on the right 
ride. Her temperature: was jw decree* F rectally, r*3*e 
100 and respiration 34. The blood elimination *Wwed 
5,050,000 erythrocytei, hwmorlolAn 56 per rent, and o 
leococyteawfth 86 per cent pobftnoTpbonockar forma. The 
urine examination ihowed nothing abnormal, the vaginal 
*mear wax negative for gonococci and her blood 11 ttaer- 
mann was negative 
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On the day of idmwooo a diagnosis erf sent* appendicitis 
was mad and tbe patient m operated oo under ethyVms 
aawatbesiA. Pm ni ewmitered at th* iteration and tbe 
appendix »u Dot removed, bat * drain «i inserted into 
tb* peritoneal ca ity Cultures of th* pus showed B*aHn* 
coll 

FoOawir^ Lh* operatra the patient coatlnned to b* 
quite ill «>d after 6 dayi a fzad dtschargs appeared 
through th* operative woend On January j (B day* after 
adnusswi) tine «u sopprisaxo of breath sounds and 
rile* error tbe bass of tie nght ting In Lb* abdomen * 
tender mm ini present which extended from the nght 
curt* I margin downward tbe bie»dtb of two £njer» St* 
day* later a roentgenogram showed increased shadows m 
the ngbt hilam, thidjimg ot tbe ngkt co*t»J pieura, And 
elrratioc at tbe nght half of tbm dwpirsgm with com¬ 
pensatory lowering ot tbe left half Or Janaary there 
•la not balging in tbe right upper aotmor abdomen and 
in tbe region ot tbe right eighth, ninth, And tenth nba 
poatenoriy On January tB a roenbtrnofTam showed tbe 
heart farther t the left than normal 

Because ot secondary anaemia oc January ig abe wma 
given 300 cubic ecuLimetn* of atnied Mood mtra er» 

A tentative diagnows of mbjrfirewJe abscess was 
and on January (14 daya after admwnonl under mtroca 
node anwstbrsia, after a partial oosiectomyof tb* rkventh 
and twelfth nba, aoedle waa inserted a distance of j inches 
through Lba rtasphiagra On* bandied and fortr cubsc 
ceottraater* of pen was obtained, having a fecal ooor and 
winds 00 lufwrTjerDt enhure rweakd BaaJhjs call Be¬ 
cause of tbs dangar of infecting tbs pleural cavity th* 
needle waa left mi Mm and connected *lth bottle of water 
maim* a dosed draiaage The wound waa packed with 
iodoform gatrse and left undisturbed for 4 dayi The woo Dd 
wn tbm reopened ander mtrooa Odd* amestbeaia and a 
forceps waa posed aVmjjaide tbe needle tnt the al»ce» 
canty About 150 ailwc centimeter* of pus * a* obtained 
SDd a largs drainage tube mas inserted Nnw days later 
the patient became a/ebnls bat tbe sound con turned to 
drain until Apnl 15 ! ofl days aftara dm i — jg) On May 3 
as pprodectceuy ms* performed and she was discharged as 
oared Hay *t> 

Case M C female, axad 1 yean, mas admitted 
\j*d 3- Oil. with a history of pain ta tbe abdomen of 4 
days duration, and coovuIucqa, fevsr and grero stools for 
3 o*T* 

Her berth had been norma! and the prevsxn history mi 
not noteworthy 

Cta adnuwm then wai a redness of ths throat and a 
nasal tbschaige Tha spJesn s as palpable Tb*foacrab 
domes was t en d er and the ahdnminsl mtn rhi acre npl 
throughout bat more so on ths nght »de She had a fever 
of 01 degr ee s F tectally and a poise rate of 10 The 
blood eeammaUsG showed 70 per cent hc uu g fo bcu and 
17 500 leucocyte* with per cent pofymorpbonndear 
form The arlna itemed nothing aboorn^J vaginal 
smear waa negative for gonococci and the Maatowr teat 
wai negative 

A dmnnowa saa m ad e of aatnpharyngttn and pentoerta 
probably doe to tbe pcaaroocoocui organism 

On tbe day of her a dnumn as epademic of measles 
broke oat in the hospital a nd aa no convalescent measles 
sc 1 am mold be obtained so cubic cantiniatera of con¬ 
valescent erysipelas serum waa given “to Lh* quadriceps 
nsasde, as a yeaeral prophylactic mr*»«Te 

Two days later the patient vaunted and her abdomen 
became dwieoded Soma prominent wina wars noticed 
beweath tba akm of tbs abdomen and they were more 
rwrted on the nght sale Tbs abdominal naades were 
rigid tb r o i^b o s t l»t more so 00 tb« left Her teaiperatars 


was lot 4 digues F Throe days Is ter a diarrhea 6e 
vtloped whidi lasted 3 days 

On limy 3 a rosntgeoowram aberaed the dkpiragra to bs 
at tbe same level on both side* and also showed a shift #f 
density m Lbs abdomen sc j q ie attpg fres pentcneal fluid bet 
no gas For tba foUowm* a weeks th* patient cootmoed to 
be mnts ill with a cxmatsnt fevrr tncrtassd poise rate, and 
tenderness of tbe abdomen 

On May 16 (13 day* after admission) a red bulgiag area 
was noticed m tbs upper abdomen. This area was asperated 
and found to coclam blood and gas At thus tone a dog 
male of tofaphrenic abscess was made Two days later 
crrpitaiioa was found just above tbe neetCa ponctme 
(in May to the patient waa operated cc throcuh * rub 
Un« memoo is tbs apper abdoriien and ns and 300 cabs: 
centcnefen of pas escaped Culture of ths pea showed 
StaphrtoeocnM surras and Stri p toeneens rmtior (Hohasn 
daiiflcsUon) Two diys later the patient vomited and a 
foal brown dachargs came from tbe wound Ths dwchaig* 
cootirmrd to have s fool odtrr and after 6 days it was foand 
to coo tarn bile In tbe meantime tbe padeat dn doped 
me*lie* from which sbs recovered wrtboat any rorspiica- 
Docs (she had prtvmosly rtcetved proohyUctic cos- 
alescent rryupelas serum as noted above) On May so 
vomiting set in It waa hloody at times and continued until 
death occurred ;i days after ber admiaainn 

\ necropsy showed a chronic perforated eastnc alert oa 
the aatsooc wall of the greattr curvatuis of ths stcanack,a 
left subphrtmc abscess, a generabard peritonitis, multipls 
ab s c e asi j of the lower left lung bronchopoeBrnooss of ths 
loser nght lung and numerous partial adhesive obstiue 
lions of ths small bowd A culture of the r*» obtained it 
necropsy showed Bwcillos coll. Streptococcus vindana and 
an oiTaniam morphologically resembling Bacfllcs diphtxr* 
but wench on subcultuiw was ovrrjrowi by other orgicwos 
and could not be further Identified 

Ca« j C LI male aged 14 months, was admrtlfd 
January >0, 033, with a temperature of 101 4 dOTvcs L 
rrctaDy and for 1 da>> had had diirrtxxa, and mdcwievi 
Eramination iboacd tbe nght ear drum to be red and » 
cooaoikdatjan erf Lh* Loser lobe of Lb* nght tang winch * n 
dugseaed as lobar pneumonia On Jaansry T7 tendersess 
was noted tn I be nght uppwr abdomen and a socctaaoo 
^dash etmld be demonstrated A roen tg enogram showed 
gas benaJth tba diaphragm On the foOowhsg day rt w«s 
noticed that the wperbaal easels of tba abdominal aa 
ware dilated Th* abdomen was d ist en ded, bnl^d 1* ths 
nght flank, and a shifting tympany ass present as ths 
position of thi child was changed At this tune the bfoed 
rearmost»a 1 ben ed 3,000,000 erythrocytes, Ji per ctf t 
hemoglobui, and Afioo leoeocytei Tbe nnn* showsd 
nothfasr abowwwl 

A diagnosis of subphmuc absem was made »nd on 
Febroair 1 (1 days after adnnsswn) tb* child »a» 
opersted on onder nitrous erode amrttbeMA thrcwisti^it 
npp*r anterior abdommal lnosawi Some gas and thart 
400 cubic centimeters of pm wet* foand bet wees the bear 
and tb* d tphrtgm Cultures of tbe pos showed Bsaflo* 
cob A robier dratasg* tub* a at inserted 
Following this tb* patient w** quite ill and on Marchi 

40 cubic ccntmct era of blood from th* mother waa inTCCtna 

into the buttock Im provem ent occu r red grade*")'' 
tb* drainage tub* wa* removed March 1 (s 9 dsjj **tef 
operation) EI« was a/cbnle after thia and w*i dwthargeo 
as cured >larch 1 

lie* ever h* was rrwdmltletl June jo after ha h s^ oetw 
lD for 1 wsek with a fever Iota of appetite, and trwte rvrW 
of tb* right epper abdomen A<bag»o*isof rtcancat^' 
phrenic ab*cen waa mad* He waa under otwerratos** 

days when tb* abates ruptured spontaneously throag* 
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the old acar Tbe patient became afebnie July ao and the 
discharge tad ceased on July 30 (30 day* after tbe second 
idmmion) 

Case 4 H \\ female, aged 10 year*, was admitted 
August *8 iqj 1 complaining 0/ pain in the right upper 
quadrant of the abdomen of 3 weeks duration Anorexia 
and restlessness bad been present for the past 1 weeks 

Eight months before she had had an appendectomy per 
formed elsewhere and t weeks later an incision was made 
In the right lower posterior chest wall to evacuate some pus 
This discharge lasted only 1 weeks From the history and 
position of the scar it was thought that the child had had a 
subphrenk abscesa 

On admission to the hospital, an examination of the right 
side of the chest showed the respiratory excursions dimin¬ 
ished and marked tenderness on deep pressure on the lower 
portion with increased fremitus and dullness in tha region 
There was a healed war over the right lower posterior chest 
In the region of the ninth Interspace and another at 
HcBumey’a point Her temperature was 101 6 degrees F 
rectally. pulse no, and respiration as Blood examination 
revealed 74 per cent haemoglobin and 11 150 leucocytes 
with 74 per cent polymorphonuclear forms The unne 
showed nothing abnormal. 

Roentgenograms revealed a marked elevation of the right 
half of tne diaphragm and a diagnosis of recurrent sub- 
phrenic abscess was made. 

Four days after admnaion the acmx in the righ t lower 
chest became tender and red and. under ether anaesthesia, 
an inctsiofi was made into tha old scar Pcs wet found ex 
tending from fust beneath the skin to the region between 
tbe liver and the diaphragm and a rubber tube was inserted 
Cultures of the pu* showed Streptococcus harmclyticus 
Eight day* after operation the patient became afebrile and 
on September s* (15 days after admission) tbe wound 
closed and the patient was diacharged 

Case 5 CD male, aged u years, was admitted to the 
Presbytemn Hospital August 3 1931 with vomiting and 
abdominal pain of 2 days duration Tbe pain in the abdo¬ 
men began m the region of the nm hi firm and later became 
generalised 

Examination showed the abdominal mtudes to be tender 
and rigid throughout, but more so in the right lower 
quadrant 

Tbe blood examination showed 4^950/100 erythrocytes, 
88 per cent hemoglobin, and 11 600 leucocytes. Tbe urine 
gram)nation showed nothing aboormal 

A diagnosis of acute appendicitis and generalized 
peritonitis was made and, under ethylene anesthesia, the 

? itient was operated 00 through a right rectus incision. 

Inch pus was encountered 10 the appendix was not re¬ 
moved, but threa drainage tubes were inserted into tbe 
peritoneal cavity The patient remained quite Ill and on 
August S a pus pocket was opened through the old ap¬ 
pendiceal wound. Later signs of ape! vie ahaceas developed 
and 00 September 16 the rectal wall was indaed and through 
and through drainage was Instituted from tbe old ap¬ 
pendiceal wound ana the rectum. A septic temperature 
developed and on August *9 (»6 day* after admission) 
roentgenograms showed elevation of both leaves of the 
diaphragm. Two days later the right subphrenlc space was 
explored posteriorly in the ninth intercoatai space, but do 
pus was found On September o an masion was made in 
the epigastric region and gas and pus were found Culture 
of the pus revealed Baollui cob and an anaerobic coccus 
Following this the patient improved and was afebnie after 
November 17 He was discharged December 1 a (131 days 
after admission) with a healed wound 

Case ft. CB female aged q years, entered February’ 1 
l 9iS with pain Ln the right tide of the abdomen, cough 



Fig 1 Case 6 Showing right diaphragm derated with 
gas beneath but absence of gas elsewhere in right upper 
abdomen Denseness of lower right long 

\omItIng fever dyspncea and swelling of the left 
foot 

Her previous history was negative except for an attack 
of ppeurooma at 7 yeora of age. 

The patient ■ present illn es s dated back 1 year when she 
was treated at home for a lew days with the diagnosis of 
acute bacterial endocarditis She did not improve at home 
an d entered the Cook County Hospital February 13 193* 
when a diagnosis was made of probable perforative ap¬ 
pendicitis Although she remained there * months 00 
definite diagnosis was made nor an operation performed 
From this date she was ill at home moat of the time until 
January 3 r 1Q33, when »be suddenly developed parabnui 
of her right hand and a twitching of her mouth both of 
which lasted for 5 mmutes Four dayi later she entered the 
Children ■ Memorial Hospital 

Examination showed her to be dyspnceic. cyanotK, and 
acutely HI The left heart border was j cenometers beyond 
tbe left nipple line There wii a soft systolic murmur over 
the mitral area and a slapping aecond sound over the tri 
cuspid area The diameter of the right chest was greater 
than the left and the intercoatai space* on this tide bulged 
■omewhat Uttens sign was negative on tbe right but 
poaithe 00 the left The lower lobe of the right long was 
dull 00 percussion and showed an area of cracked pot 
resonance with bronchial breathing and bronchophony 
The Irver edge was palpable at the level of the u midi tern. 
There was marked riabbfng of the fingers and toes 

Her temperature was 105 4 degrees F pulse 102 and 
respiration 31 Blood examination mealed 3,350,000 
erythrocytes, 60 per cent hemoglobin, and 14,000 leuco¬ 
cyte*. Tbe urine showed +-f- albumin. 
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JU’cntx*nnfT*mi sboattl » ciooilinf cf tic W»r haH of 
tha r*fal lane »nd rle\ttx» <4 lha tbapir*j 7 H »ith a 
collection o l [at nod a fluid kvd baaeath It (Mf i) I>r 
Anapjch, tie roeoUeooio*tit, mtarwitad tie £*din*» as 
tioM c4 4 aobphreaic »b*cw bat otben thoo*ht tb«y 
unhealed • broocha-ciau* or « L< abtcm 

Y ran tbe physical Imbnf* ol Um heart a <Sl*Ooab of 
canfrtM was made 1b« patient ru to dyaponac that she 
#a* placed in to an cwyjrn tent On February t she coc^iied 
sp i ounce* <4 foci pats and » days Utee tb* ciest «u 
aspirated and 5 cabac ccntbnatera of pcs and pi were re 
roared It was tbcc*it that an enpytnis til rupee r e d 
is to brooch m 

On Frtcniry 1 under focal anaUheti*, a coatectapy <4 
Loch of the oahtn n(ht nb n-u performed sad tie pirtrs 
Ws* opened in toe seventh lalmDatal ipse* ounces o< 
l*j wrra aw*rated wtucb on enfanra« W j w ad DOo-hwroofyt* 
ftreptncoccna tn (Holman ckswficaooc) This rcftoc was 
packed with iodoform poe Focr day* later a casity in 
whit *u tiowjht to bt tit bmj was opened hr net cry 
and a tfaamSie tnba placed nrto the carOy February t 
(iq days after irtnnwm) sha had an attsck of hlmdnfM 
which lasted j rwiraVes For tie next law days ait ua- 
pemed by the employment of poataral oral drains re 
Tbe dachsrw* froin tbt thoracotomy woend 3*1 pot 
casae, » oe March ao aft sttwopt was mads to nyect 
hpaodol tato the suns to detennena rts ertent, bat th* at 
tmmt met with\eiy lit tie soccata She was afebnka/tecS 
w*oks After a period of $X moctha aha had prartwsOy 
recovered a»d was seat to a cmeralaacaat home 


Even titer tint patient bad recovered there 
wss »tm t question of th* complete diagnosis In 
the minds of some who saw her The elevated 
right half oi the diaphragm with * dome cd gas 
beneath It and a fluid level beneath the gas mp- 
pccted tbe diagnosis of subphremc sbacos to Rich 
an ertent that the atae was fndoded m this group. 


It mas beheted that the patient had a subphremc 
sbscess which ruptured through the draphngtn 
forming a hi eg abscess which in tom raptured 
Into a Wncbua 

Table I la a nmunary of the caaev 

SOU M AIT 

r bubphreuc abscess In children is Dot com¬ 
mon Six cases In children are repeated in detail 

s Four fofloaed aenteappendidtts, 1/oflowrd 
a ruptured chronic gastric nicer and 1 folios ed 
lobar pneumonia 

3 Three a ere operated on by tbe an tenor and 

3 by tbe posterior approach. 

4- One (i6f{ per cent) of the 6 patients died 

5 Jodglng from tbeae casern, the clmlcal course 
of suhphrenfc abscess tn children differ* \ery Artie 
ittsn that oJ adult* 
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URFTERO INTESTINAL ANASTOMOSES 
Tnr Un. os Mksiamicvl Amvstomosmq ArrvoAros 
ROBERT ZOLLINGER, M D Borrcri 

FrT*» tb* ol ■» ■> » Brttal. On tk*4, On. od Runri M«W»1 fcfad, l«tw 


T HE majority of clinical and experimental 
evidence m uretero-mtCTtinil anastomoses 
bu shown that the reconstruction of the 
natural valve as devised by Coffey (t) ts essential 
for a good result. The formation cf tha mucous 
membrane valve apparently prevents the regum 
ration of the contents cd the bowel into the 
transplanted ureter Although the majority of 
surgeons provide for the formation of the Coffey 
valve, their method of introducing the ureter 
into the lumen of the intestine vanes Coffey 
has recommended the use of ureteral catheters 
tied into the ureter* at the Uroe of transplantation 
and brought out the rectum for drainage (4) 
This method prevents the occlusion of the ureter 
by swelling and allows bilateral transplantation 
at the same time Mayo introduces the ureter 
into the lumen of the intestine without the use 
of ureteral catheters followed by transplantsU00 
of the opposite ureter at a later date Although 
good clinical result* ha\ e been reported the con¬ 
st ruction of the Coffey valve has not entirely 
settled the difficulties resulting from ascending 
renal infection Patient* frequently give evi¬ 
dence of ascending renal infection while the 
ureteral catheters are bed m place This would 
more or leas rule out the lumen of the ureter as 
the conveyor of the ascending infection to the 
kxlnev The problem of ascending infection to 


the kidney therefore, continues to be one of the 
fundamental problems in the operation of trans¬ 
planting the ureter* into the intestine. 

Sweet and Stewart, working on the problem 
of ascending Infection of the kidney concluded 
that an extensive network of lymph vessels and 
rhwmwU iritis in the mucosa, tubmucosa, In the 
external coat* of the bladder and ureters, and m 
the entire structure of the kidney Also that the 
lymphatic network of the ureter anastomoses 
freely with the lymphatics of the bladder and 
kidney They concluded from their experimental 
work that the ascending infection travel* through 
tha lymphatic system and not through the blood 
vessels of the ureter or through the lumen of 
the ureter Slat, Bear and O’Brien, m 1931 
reported that transplantation of the ureters to 
the sigmoid m dogs was a highly unsatflfactwy 
procedure by tbe Mayo technique The com¬ 
pleted tube tec h nique of Coffey gave cnly 
slightly better results. They had two animal* In 
winch cme side was transplanted with tbe tube 
technique of Coffey The kidneys were m good 
condition but the dogi never appeared well after 
the operation They obtained an infected kidney 
In two dogs by transplanting a ligated ureter 
Thi* apparently ruled out the lumen of the ureter 
as a route of ascending infection They obtained 
better results in their experiments by protecting 
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Ft* 3 Crost section of knincji 75 days after left ureteral traniplantatloc by the 
t ranifixmg future method of Coffey The left kidney wii filled with multiple 
dbsceaKS 


the end of the ureter for a time from infected 
material The> believed that the solution of the 
problem of ascending renal infection probabl) 
depended upon the discovery of means to pretent 
infection through the lymphatics. 

Coffe> (5) recently advocated a method of 
transplantation which attempta to protect the 
end of the ureter A ligated ureter is buned in a 
manner to effect a valve but t direct opening into 
the intestine is not made A silk suture is so 
placed through one half of the ureter and through 
the intestinal mucosa that when tied tigbtlv 
it will slough through leaving an ureterorectal 
fistula. This does not protect the lymphatics 
entire!) as the suture is infected as it is passed 
through into the lumen of the intestine. In addi 
tion this method does produce a period of 
obstruction which is not desirable, especially m 
kidneys which are usuall) alread) infected- We 
have tried this method m a few dogs with varying 
degrees of success (Figs. 1 to 4) More recent!) 
Higgins has described a method of using the 
transfixing silk suture to effect the uretcro- 
mtestinal anastomosis at the same time prevent 
ing unnar) obstruction The ureter for a short 
distance is lifted from its bed and its continuit) 
to the bladder maintained The mobilised por 
lion of ureter is transplanted into the wall of the 
sigmoid and a silk, mattress suture placed to 
include the wall of the ureter into the lumen and 
then through the mucosa of the intestine This 
suture is tied quite right!) and will slough out in 
a short time leaving the uretero-mtestinnl fistula. 
At a later operation the ureter is divided and 
ligated as it leaves the wall of the intestine The 
end is covered in the wall of the sigmoid and the 
vesical end allowed to remain or be removed 
with the bladder in cases of bilateral transplan 


tation. This method should be an improvement 
on the transfixing suture method as described by 
Coffe) However the silk suture is contaminated 
and the lymphatics are immediate!) exposed to 
infection In addition a second operation would 
be necessary to complete the anastomosis. The 
author states that he has used the method with 
most satis factor) results in 7 patients. No 
definite experimental results are given 

Expenmen tali) better results have been ob¬ 
tained b) making an effort to protect tempo¬ 
rarily the end of the ureter from Infection as the 



Fit 4 - Bilateral transplantation by the transfixing 
«iturt method of Coffey Ad excellent kidney «u 
obtained cm the ri*ht tide which had been transplanted 
for 145 day*. \ Urge hydronephrotk kidney tu found 
on the left tide which had been transplanted 85 day*. 
There *n no comnujnicatbo with the 
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effort made to cause the reproduction of a natural 
rn j Diswinj shram* the Boan btrtt<** \ dirrct V*lvT. . , . , , , 

impkjiutK* mto the wtwtme tu rs*de Another mechanical device was designed and 

successfully toed by Cbalot in 1896, He de 
lymphatic! apparent])’ piar a definite part in the signed a hollow nickel tube with cono-ahaped 
ascending infection to the kidney The end of end* (Fig 6) The tube wia 3 5 centime ten in 
the ureter therefore should be protected from length and Iti inaide diameter measured from 1 
infection for a wffiamt period to alkrr for to 3 millimeter*. One and one half centimeters 
occlusion of the H-mphabca and at the aame time from one end there was a groove large enough to 
permit the eicape of urine This can be accora receive a loop of thread, which wa* tied around 
pikhed by a mechanical device which allow* an the end of tne ureter after It had been slipped 
aseptic transplantation of the ureter and at the over the mailer end of the tube The rectal «d 
ixme time permit* the escape of urine By tuch of the tube wa* perforated to allow attachment 
a method the preparation of the patient would of a thread by which the cylinder could be with- 
be greatly amplified the dangers of contamini drawn later The patient wa* living a year after 
lion at the tune of operation avoided, and the bilateral ureterorectal anastomosis had been per 
open lymphatic* protected from Umnexhate fearned 

exposure to Infection Poth ha* recent])’ proved experimentally the 

A mechanical device for the transplantation of value of uafng a small metal cannula for perform- 
ureteri wa* Introduced in 1895 by Boari, an ing cv*ticoduodena*tom) He state* that it bai 
Italian surgeon (Fig 5) The buttons were been to cc ea tf ully applied to the tran*pianUtion 
made in vinous sizes The drawing* show the of pancreatic duct* and ureter*, giving a rajsd 
principle 00 which ft worked The button would technique for anastomosing amah duct* fflto 
slough oxrt m a few day* and paw by rectum larger hollow vucera 

When the ureter waa implanted into the bladder Several types of mechanical appliance* were 
of m ale* It wa* necessary to remove the button tried before a method mas devised which allowed 
by cystotomy He reported a good result follow a sterile transplantation of the ureter Into the 
mg the transplantation of the left ureter into the rectum and at the «sme. tiny. permitted the 
descending colon in a case of veakm agmal escape of unne The methods were varied fre 
fistula Conti tn used the Botrv button quently tr-- vt wen to tsaaspUnt a ureter 

to transpiant the left ureter in an advanced case successfully b) such a method. Although the 
erf vesical tuberculoma The patient lived for 35 instruments to be described and the results 
day* Turetta in 1809, did a bilateral uretero- obtained can be greatly Unproved the method a 
rectal ana*1 omasa with the use of Boan buttons reported in the hope that further work may he 
but the patient died on the sixteenth day after done, which will indicate advantages in the a* 
operation. Of course fo these cases the ureter of such a method fn patients 



Ilf. 7 Crow wctico shown* tie rail draw snap In pJ»c* and alter sloujUaf b to the rectum- 
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Fig 8 Left tide tnuuplanted by the die* cup method up dayi preriouily The 
left kidney weighed 41 grami The right kidney weighed 45 &™m* 


experiments 

All experiments were conducted on dogs. The 
animals were given a cathartic consisting of 30 
cubic centimeters of castor ofl cm the day previous 
to operation. All food was withheld the day of 
operation and the rectum cleansed with several 
soap suds enemas. The animals were given a 
preliminary hypodermic of 04315 grams (or 15 
milligrams) of morphine previous to the induction 
of ether anesthesia. The abdomen was shaved 
and the skin cleansed with alcohol and bichloride 
of mercury solution. The abdomen was opened 
through a low mi dime incision in the female 
animals and a musde splitting inasion in the 
male animals. The left ureter was transplanted 
in the majority of our experiments. 

An enlarged model of a dress snap was used in 
the first group of experiments (fug 7) The 
male portion of the button was about one-quarter 
of an inch m height. A hole was made in the base 
of the snap to allow a heavy thread to be tied 
through it. This part of the button was then 
inserted into the cleansed rectum with a long 
clamp to hold It m place. The thread was long 
enough to protrude from the rectum The 
abdomen was opened under sterile conditions, 
and the ureter prepared for transplantation The 
female portion of the button was then anchored 
by several fine catgut sutures to the end of the 
ureter The wall of the sigmoid was prepared 
b} making an mdsion through the muscularis 
down to the mucosa for a distance of about 1 5 
inches. At this point the male portion of the 
snap in the lumen of the sigmoid could be easily 
palpated An unsterile assistant loosened the 
clamp holding the button in the rectum allowing 
it to be brought up into position with the thumb 
and index finger of the left hand (Fig 14) The 


mucosa o\er the button was sponged dry and the 
female portion of the button fitted just close 
enough to allow for the extra thickness of the 
mucosa- The musculans was then closed In two 
layers after the method of Coffey From 3 to 7 
days later the snap was either passed by rectum 
or could eosil> be pulled out by the silk suture 
protruding from the rectum (Fig 7) A good 
Lidney was obtained in 3 of the 5 dogs in which 
this method was used. In one of our failures a 
small dog was used and the end of the small 
ureter was severely traumatized at the time of 
operation. There was no opening into the sig 
moid m this animal. The opening into the 
intestine was quite large m the three good results 
The animals were allowed to survive 39 days 58 
days and 119 days (Figs. 8, 9 10) Although 
good experimental results could probably be 
obtained in large dogs by this method it does 



Fig-o- Pyetogrxro of kHneri ibenra la Hnure 8 Tbe 
left Udoey petvi* U riijhtly dilated 
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give a penod of unnary obstruction which male* 
it* use prohibitive in patients 

An attempt was made in the second group of 
experiments to insure an avptx transplantation 
and at the nine time permit the end of tbe ureter 
to protrude more into the lumen of the intestine 
Small rectangular metal bores mere used \ar\mg 
in «ke from one half to one inch in length and 
about one quarter to three-eighths of an inch in 
width The mak part of the box mas inserted 
into the rectum a* in the hist group of experi¬ 
ments At one end of tbe female port of tbe bar 
a small metal gooseneck projection was placed 
which mould pass mto the himen of the ureter and 
allow the ureter to be anchored about its hose 
It was hoped that the end of the ureter mould 
project for some distance mto the sigmoid follow¬ 
ing the passage of the bar which ga\ e a rectangu¬ 
lar opening m the mucosa beneath the end of the 
ureter Although several good results (Figs ir 
is) mere obtained by this method, the majority 
mere badly damaged kidneys of more frequently 
there mas no communication with the lumen of 
the sigmcsd The box was too kuge and a slough 
of the musculans covering it frequently occurred 
resulting m peritonitis The opening through tbe 
mucosa was also entirety- too big thus making 
this method unsatisfactory 

It became obvious from the earfv experiments 
that the opening Into the mucosa must be kept 
quite small Furthermore, no provision hsd been 
made to permit the escape of unne. The final 
group of experiments were carried out with \ aned 
modifications of the button shown in Figure 13 
The cross sect!00 of the button m place demon 
strates bow It permits the urine to reach the 
outride immediately after the button has been 
presaed together The male portion of the snap 


with attached catheter is Inserted Into the Tectum 
and held in position by a long dressing forceps 
After the abdomen has been opened and the 
mucosa prepared the button is grasped by the 
thumb and forefinger (Fig 14) and the damp in 
the rectum is released by the unsterfle assistant. 
The button in the cleansed rectum is a! wall 
easily identified and brought into place. Toe 
unsterfle assistant then Injects water through 
the catheter projecting out the rectum to mash 
away any material which might occlude tbe 
opening cif the pointed catheter In the snap. This 
also washes foreign material from the mucosa 
over the button which might prevent proper 
apprcmmadon of the two parts. The sterile 
portion of tbe button with a small catheter 
attached and sutures passed through tbe top « 
the button for anchorage of the ureter Is then 
pressed into position. An attempt has been 
made to allow Just room enough for the mucosa 
to be pinched tightly but not entirely cut at tbe 
time of transplantation. It must be admitted 
that as yet the buttons have not always been 
satisfactory m holding together Another model 
should be constructed which would screw tl* 
parts together and absolutely prevent their sep¬ 
aration at the time of operation as m eil as at tl* 
tune of sloughing through into the rectum 
About 6 inches of the end of a No j whistle UP 
catheter is usually used cm the sterile port ion o f 
the button After the parts have been pressed 
together sterile saline la injected mto the catheter 
to make sure a free communication exists with the 

outside. The unsterfle assistant collects the fluid to 

make sure of a return flow through the catheter to 
the rectum TTie short catheter Is then threaded m- 
to the ureter and the end of the ureter anchored to 
the button by several of tbe fine catgut sutures pre- 
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Fig ii The right ureter timnjplxnted for 70 day* nung a imiQ metal bot The 
right kidney wnghetl 55 &T*mi The left kidney wogbed 60 grim* 


viously placed through thebutton (Fig 15) In later 
experiments the end of the ureter was split about 
one-quarter of an inch to prevent so much injury 
and resultant sloughing of the end of the ureter 
after it was sewed down to the button In addi 
tion, the flat end of the divided ureter could be 
anchored to the mucosa just beyond the button 
(Fig 16) This prevented it from slipping up¬ 
ward following the removal of the button A 
viable ureter would also be present beyond the 
small opening where the button sloughed through 
the mucous membrane The musculans was 
closed m the usual fashion by the use of fine con 
Unuous catgut or interrupted silk sutures (Figs. 
17 18) 

Immediately after operation the animals were 
given 500 to 1,000 cubic centimeters of normal 
saline intravenously Usually this prompted a 
rapid flow of unne from the catheter protruding 
from the anus. The catheter was allowed to 
protrude from the anus about 1 to 1 Inches 
Occasionally the animals would bite the catheter 
and pull the buttons apart thus mining the 
experiment. The administration of intravenous 
saline was continued for a week or more It is 
probably more important to force fluids Imme 
diately after the button comes out than while m 
place because of the contact of the ureter at this 
time with intestinal contents and possible occlu 
sion of the lumen of the ureter following removal 
of the short catheter The catheter should be 
inspected rather frequently to insure a continuous 
flow of urine The flow of unne can usually be 
started following suction with a large syringe and 
a needle inserted, into the catheter extending from 
the anus. Several of our early experiments were 
complicated by injecting mercurochrome or 
saline up the catheter to start the flow of unne 
and grossly contaminating the lumen of the 


ureter Immediately following this injection the 
animals developed a high temperature and usually 
died 

The drainage button was varied several times 
in an attempt to make the anastomosis easier and 
improve the results Several good kidneys (Figs. 
19 20) were obtained in the first experiments in 
which a rather large button was used and a 
doughnut-shaped piece of mucosa cut out at the 
time of operation This gave too liberal an open 
mg into the mucosa and sloughed out within 2 
days which was apparently too early for persis¬ 
tently good results. The technical part of uniting 
the button was made much easier by r making the 
metal opening m the rectal part of the button 
quite large. The metal catheter m the sterile 
part of the button could then be easily pushed 
into place. This telescope drainage button 
apparently produced too large an opening into 
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Fix *9 One of the early crpcriment* in which the dr ain a g e battoc *u u*ed 
The left ureter wu traniplanted jo days preview* to ucnSce of the animil The 
left kidney weighed 60 gram*. The right kidney weighed 70 pam* The phenol 
ralnhocephthalem function teat gave an output of 10 per cent m 15 minute* on the 
ngnt ride compared to 18 per cent on the transplanted ride 


however, it wu difficult to keep the apparatus in 
place over 2 to t days, which is an insufficient 
period of tune. It would be comparatively easy 
m patients resting in bed to keep the button in 
place a week or even longer The dangers from 
pulling out the protruding catheter would be 
obliterated, the fluid intake better controlled 
and a closer check could be main tained to avoid 
obstruction to the system The button would be 
made several times larger for use In patients, 
which would no doubt rule out a great part of 
the difficulty resulting from the occlusion of the 
small tubes which must necessarily be used in 
animals. 

The small drainage button was used in 18 
dogs. One animal died of distemper 19 days 
after operation, and the kidney on the trans¬ 
planted side was m very good condition. A 
good result was obtained In 6 animals, or 35 per 
cent of the remaining 17 animals (Fig 21) There 
was a large opening of the ureter mto the sigmoid 
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in these cases Five of the 11 failures could be 
definitely traced to correctable errors at the time 
of operation or immediately afterward The 
end of the ureter was ruined m 2 animals by an 
attempt to pull the ureter down over too large a 
catheter 

Two failures were in experiments m which the 
suture line m the sigmoid was rotated and 
anchored to the side wall of the pelvis Apparently 
this twisted the ureter and injured its blood 
supply as it was sealed off as it entered the wall 
of the sigmoid The split end of the ureter was 
sewed to the small metal tube without the use of 
the catheter in 2 cases in which good results were 
obtained A prognosis could usually be made 
after the first week following the operation 

A consistent elevation of rectal temperature 
above 39 d eg r ees C generally indicated infection 
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of the kidDes and a poor result could be expected 
The animals loat some weight following the 
transplantation and usually earned a moderate 
eievabon m temperature \ durrhcea was often 
found to be p res e n t 

mimui 

Pre\iou* expenmentaJ evidence Indicates that 
better results can be obtained in uretero-intestinal 
anaitocnoso if the ureter n tempcnanlj protected 
from con ta rn mat r on. Contaminaboo of the open 
lymphatics of the ureter at the tire of operation 
Is prebobl) a major route of ascending infec 
tion to the kidney 

A mechantcftl appliance ts described which 
aura era the experimental requirements foe protec 
tion of the ureter and which permits the Im¬ 
mediate aseptic drainage of urine 

A review Is given of the previous mechanical 
appliances used In ureteral tranaplantatiou 
The mechanical efficiency of the drainage but too 
described can be great]) Imprcn ed by changing 


the design to such a degree as to allow the parti 
to screw together thus presenting tbetr sej* 
ration 

It is suggested that a much larger drainage 
button of such a design could be advantageously 
used m patients with good results 
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PECTENOSIS AND MINOR MALADIES OF THE ANAL REGION 1 

JAMES \\ UORG V-V II D 8vw r*\>£uco Cinrouav 
m tt* Dijuxt—Iat W^TT ClimKj * CiWm \I»Wal hM, h> fnnu 


M INOR maladies of the anal region are a 
fruitful came of discomfort and erahar 
rasament to both patient and physician, 
aj ma y be fudged by the namhen who sect relief 
at the hand* of the ipedalat and in the dune and 
further bv the cQvenrity and multitude of proce¬ 
dure* which have been advocated and employed 
for thor relief Apart from the patient i pbvucal 
affliction, the payedologicnl effect of the condition 
a often of tuch importance at to amount to a 
neuroab It t* tha mental atate a*»octated with 
anorectal letteei, and the difficulty which the 
phynctan experiences In ameliorating what »eem* 
to the patient to be a comparative!) trivial 
though none the leu real, lesion, which often 
make* the*e patent* difficult to handle and com¬ 
plicate* the treatment 

The purpose of thi* paper u to draw attention 
to the importance of a variety of lesion* found in 
the anal canal and to record aome personal ob*er 
vatwns a* to their dimcnl hndmg* and treatment. 
Many of the*e leaion* have a common etiological 
bad* in what Mile* ha* called “Pectenoau Pec 
teDoai* doc* not aeon to have received, m tha 
country the attention that it deserve*. 

It a ncceuarv at tha juncture to coaiider cer 
tain prehmmane* tn the nature of the anatomy 
and ph) nolog} of the lower end of the alimentary 
tract prehmmane* do* here of more importance 
for a correct appreciation of the many and varied 
pathological krioo* which occur in thi* region 
The current description* of the anatom} of the 
anal canal found In modern textbook* of anatom) 
and proctology are frequently incorrect A* often 
happen*, pathological investigations lead to a 
daKr examination of anatomical detail and bring 
to light point* * hich traditional description* have 
neglected, or but cursorily mentioned It i* these 
point* which are essential for what follow* and 
for the correct Interpretation of certain anorectal 
tenon* 

For purpose* of itndy and teaching we prefer 
to think, of the anal canal a* presenting four land¬ 
mark*. namely (i) the anocutaneou* hue ft) the 
white one of Hilton (j) the pectinate hue (4) the 
anorectal Hue (sec ill ultra don) 

1 The anocutaneou* line mark* the lower end 
of the raitro-Intestinal tract- Stratified squamous 
epithelium i» found on both ride* of thi* hne It b 
eaiDy identified, however because no hafcrfoQlde* 


and but few aweat gland* are to be teen ceptaUd 
to thi* margin. The epithelium above thi* hue b 
u*uiH} thrown into fold* by the action of an in¬ 
voluntary mu*de bv some termed the corrugator 
cutis ani. Thi* muscle represent* the kr* ci medial 
end of the longitudinal muscle of the bowd which 
also forms the sheath of the sphiocter ani ex 
tern ui. 

3 The white hne of Hdtcm He* r 5 centime ten 


above the anocutaneou* line Hilton in hi* cimi- 
cal desorption of this Undmark in i86j described 
this Hne a* white tha is so in the cadaver but 
in the Hying subject the Hne is demdedfy blue In 
color Thi* area he believed, correnxioded to the 
division between the hind-gut and proctodeum 
In 1896 Stroud, a physiologist, was impressed by 
the fact that all of the sur f a ce area cephalad to the 
white line and limited by the pectinate One above, 
wa* lined bv transitional epithelium It is, there¬ 
fore, neither tkin nor mucosa. This area b some¬ 
what irregular in breadth varying from 6 to 9 
mflhroeter* The surface i* smooth and ha* a 
f lossy riuning appearance. Its renera] form mav 
be likened to that of a *aw with irregular teeth 
pointing upward. The dentation* laterdigitate 
with thooe of the rectal column* of Morgagni to 
form the *0 called anal papflbe. The appearance 
of tha area, with It* dentations, ted Stroud to call 
tha region the pecten, from it* resemblance to * 
comb (L pecten) 

3 The pectinate Hne i* represented b) the 
lower margins of the rinuse* and column* of Wor 
gagni. Thi* line mark* the location of the anal 
valve* and anal crypts, the latter opening mto the 
recesses between the lower end* of the «rm*e* or 
Morgagni This Hue i» also culled the valvular fine 
and also the dentate margin Thi* landmark a 
readily identified and h Important, for the ma 
jont) of tbetesfons with whkh we deal occur in It* 

vianity 

4 The anorectal Hue i* 1 5 centimeter* above 
the pectinate hne It* exact pori&oo can be Iden¬ 
tified onl} with the aid of a microscope. Krio- 
logicaHy that portion occupied by the rectal col¬ 
umn*, the upper two-fifth* 0/ the anal canal, b 
lined by cubofdal epithelium and the rectum 
above by deep columnar epithelium. The trano¬ 
tion i* abrupt and it U thi* change which mart* 
the ch virion between arm* and rectum The ano¬ 
rectal junction, to formed, be* ooe and ooe-bail 


K*»d brier* lh ha Frurx* C m*ty hehtn • 
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inches above the anocutaneous line when the 
anal rannl Is empty 

In descriptions of this region the term muco¬ 
cutaneous line or junction a frequently applied. 
This term, it is apparent from the foregoing 
should not be used, for it can be applied to desig 
nate several different levels of the canal and is 
therefore ambiguous. As we have seen the pec 
dnate line indicates the lower end of the mucous 
membrane. 

The pec ten is a very important area Here is a 
divide separating blood supply lymphatic 
drainage ana innervation. It is, indeed, a physio¬ 
logic threshold The middle hemorrhoidal ves¬ 
sels fail to send adequate blood supply to the part 
and it therefore depends upon the anastomoses 
from above and below for its arterial supply and 
venous drainage. 

When the anal orifice is dosed the pec ten forms 
the central part of the floor of the rectal ampulla. 
It 1* reasonable to suppose that it should be the 
seat of special sense organs whose function is to 
regulate the action of the sphincter muscles. The 
nerve mechanism is extremely complex. It ma> 
be explained by dividing the muscles into two 
groups, voluntary and involuntary, the action of 
these two groups being complementary and an 
tagomstic. The voluntary muscles are the sphinc 
ter an! ex tern us and the lev’s tores ani The invol 
untary muscles axe the sphincter ani intern us, the 
corrugator cutis ani, and the important longi¬ 
tudinal muscle of the bowel. The voluntary mus¬ 
cles act through the cerebrospinal nerves with im¬ 
pulses initiated in the cortex. The mvoluntary 
musdes are under the control of the sympathetic 
and parasympathetic systems. There is here an 
overlapping of a series of complex reflexes, Inter 
fertnee with any one of which will bring about an 
upset m the nicety of balance and increase an> 
pathological process occurring in this region. 

The voluntary mechanism of the lower intes¬ 
tinal tract has by far the major rile m the initm 
Uon of the act of defecation. Normally the rectum 
is empty, and it is not until the ampulla receives 
a portion of the fecal mass that the voluntary 
mechanism Is called upon Interference with the 
functional processes of the sympathetic and para 
sympathetic systems may cause either an inhibi 
tion or an overstimulation of peristalsis. This I 
believe explains why habits, diet, exerase and 
psychic influences almost entirely dominate the 
process of fecal excretion. There a however an In 
tlmate relationship between the voluntary and in¬ 
voluntary actions. As long as the normal balance 
between the several sphincters is maintained the 
physiologic functions are normal but if the reflex 



Fig 1 Anatomical drawing of the anal cannl »hcoring 
the musculature and surface landmark* A The anocuta 
neoualine B the white line of Hilton C the pectinate line 
D the anorectal lme B~C the pecten. 

arc is disturbed by the failure of any component 
part the normal tone of the musdes is upset The 
muscles either become atonic or they are thrown 
Into a state of hypertomaty or spasm Both of 
these conditions may be present at the same time. 
This may lead to passive congestion the principal 
etiologic factor in many anal maladies. 

Chronic passive congestion, as elsewhere, leads 
to round cell infiltration, the laying down of fi¬ 
brous tissue in the submucosa, dcatrixation. and 
the production of a condition which is termed pec 
ten eras. Pecten oats therefore, may be defined as a 
pathological condition m which a circular deposit 
of fibrous tissue occurs in the submucosa 01 the 
pecten—that area of the anal canal which we have 
previously defined as being bounded below by the 
white line of Hilton and above by the pectinate 
lme. This condition was first described by Ernest 
Miles m a paper published in 1918 and since b) 
Abel In 1912 The fibrous deposit takes the form 
of a ring which ena rcles the canal and was called 
b} Miles the pecten band ’ It varies both in 
breadth and thickness according to its duration. 
It is usually about one-third of an inch broad and 
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cxuai Exrwion rrr 

• vc* 

ti»l frsctte I* 

kjeCDorrbotrtl 10 

PTSITt** U1 U 

YacrttUi fi»t»k * 

Eitenul hracerfcotdi 8 

Tight orifice with rectal ttraUpsltco a 

Tool 8 3 

one-uith of an Inch duct- It can be felt distinct!) 
by compressing tie an*) margin between the fin 
ger in the anus and the thumb outside In well 
marked examples it may be compared to a rubber 
umbrella ring surrounding the anas Pea enow a 
raid to be analogoa* to the formation of fibroui 
ttaue in the mbmocora. opposite the cricopharyn¬ 
geal muscle m global hystericus IMcKeoife 
1018 Abe), igjo) In y of our caaei a wedge- 
shsped section of the band wai removed and sent 
to the pathologist for histological examination. 
In j of these the ihdei demonstrated dense 6 
brats ti*ue In 3 the pathologist reported ■« 
Urtoltd muscle * ith fibrous tiaiue These report* 
dautrm «nj entiewm tiut the band divided waa 
the external *phmcter and indicate the true na 
lure of tins deposit 

Putive congestion rnav result from a variety 
of cause* eg vaikoses of the hjrmorrhradal 
vdna, contusions or lacerations from the passage 
of bard fiscal mosses, ingested foreign bodies, 
irritating bquid a tools, etc The resulting pec 
traosa mav be compered to the fibrosa at the 
periphery of a vaneoae ulcer of the leg Avmscn 
bnt> lota of efcutidtv rigidity of the anal wall 
and mechanical obstruction ensue all factors 
related to the development of anal fissure firmer 
rhorda, or abscess Pectenoii*, likewise, is often 
present in pruritus aru, totncUmet precede* the 
development, of rectal constipation and may be 
allocated svith spastic cofoo 
In the past year and one-half I have operated 
upon fij patients whose leswca could be explained 
by the presence of pectenoai* and a pecten band 
(Tabic I) In lame this was incidental, but in the 
majority It seemed to be the primary faaor At 
tentioo u drawn to the variety of conditions which 
are foanded on a common basis 
In each case the band was completely loosed 
When this a done the free ends of the band re 
tract, the orifice relaxes, and after several months, 
when improved drcnlation is established the fi¬ 
brosis is absorbed It is not necessary to exc ise 
the band 

The characteristic white fibrous Usaue seen at 
the base of a (mare f* always a part of the pecten 


band In the operatkm for fissure It is seldom nee 
essarj to indsc an) of the fibers of the rtf anal 
iphlncteT It is, of course, possible Jo cut the ex 
ternal sphincter rrithoat dividing the (nad 
Recurrence of fissure following operation is often 
doe to the /set that the bond has not been com¬ 
pletely divided One of our pa bents was a Chinese 
ooy of 33 with s typical deep posterior fis*mr cf 
several months duration. A definite pecten band 
waa demonstrated and was divided through »u 
mdsfoa to the left of the midline A* an experi¬ 
ment tbc fi s sur e as such was not dealt with. Fol¬ 
lowing the pecteootomy the orifice was well 
related and in y weeks the fissure was beaded, H f 
do Dot advocate simple division of the band m 
fissure, bat combine excision with pectenotcanr 

In operating upon anorectal conditions one 
often has difficulty with a narrow orifice, and most 
surgeons therefore practice divuiikm as a routine 
procedure. This it always dangerous. It produce* 
multiple contusions and may result In the dertk*> 
ment of hematomata and abscesses, but the 
ham lies mainly in the tearing of the underlying 
tissue or even the bowel wall Itself producing a 
farther fibre** and associated congestion and, as 
a consequence the creation of a viooo* cfarie 
which still further devitalises the part, to *a> 
nothing of the possible damage to the ddfeate 
nerve plexuses which as we have seen must play 
an important nlle In tbe maintenance of that 
balance which Is so necessary for perfect function 

In this regard It is interesting to specula to as ti> 
the relationship of nerve development to ano¬ 
rectal lesions. Anal pa pi Urn peculiar to man, are 
•aid to be presen t in 40 per cent of people. Tbo 
consist chiefly of nerve fiber* and ganglion cells 
and are said to constitute accessory sense organ* 
These anal ptpflLe have been present In tbe great 
majority of oar cases of pectenoah. 

Pruritus ani is a frequent symptom of pecteoosa 
and some of these patients can be cured only by 
pectenotomj \ enous ftttli results in an Inade¬ 
quate Wood supply to the perianal akin The *kic 
is thickened and the hypertrophy sometimes fcsle* 
the form of radial folds with deep re cca res- Tbe 
c ong e s tion of the mucous membrane above result* 
in increased secretion of mucus which In turn 
bathes tbe skin with an irritating liquid Scratch¬ 
ing and nibbing of the part, together with the 
usual over treatment and improper hygiene, com 
plete tbe necessary factors for a miserable et 
Istence. 

From the foregoing pathological studies we can 
see that relief from pectenosa may be expected 
from dimple section of the band. Many soch p* 
tients have been cured by divttlrioc but, a* * ,J t 
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gested, the patient may be left with a condition 
far worse than he had originally 

The operation is usually performed with the 
patient in the left lateral Simms position ox the 
lithotomy position For our purposes the residual 
intrathecal anaesthesia of Hassler is preferred. 
Forty to 50 milligrams of procame hydrochloride, 
dissolved in 1 cubic centimeter of spinal fluid Is 
slowly injected mto the second or third lumbar 
interspace. This is given with the patient in the 
sitting posture and he is made to sit up for at least 
3 minutes thereafter This gives a saddle 
anaesthesia of the perineum without affecting the 
outer thighs and legs, and there is seldom any 
change In blood pressure These patients rarely 
have headaches and they are free from the post 
opera ti\ e discomfort in the lower limbs which is 
so common in complete spinal anaesthesia- In 
those patients who need omy a simple section of 
the band, local nerve block of the penneal 
branches of the fourth sacral nerves m die ano¬ 
coccygeal body has been found to be quite ade 
quate. Occasionally the use of gas and oxygen is 
indicated 

The band may be incised in any part of its or 
cumference but we prefer the posterior semnent 
at a point just to the left of tbe midllne (5 o dock) 
A radial incision, parallel with the long axis of the 
bowel is made with a knife. It extends upward for 
about 3 centimeters from a point just below the 
anocutaneous line This inasion should end at 
the pectinate line so as to avoid the mucosa be 
cause of the danger of Injuring the superior hrem 
orrhoddal artery or its branches. The incision is 
superficial. The fibrous bond is identified and a 
straight artery forceps Is forced through the epi 
thelium at the pectinate line The blades of the 
forceps are separated and the band is completely 
mdsed Immediately the onfice is relaxed and the 
mucosa is everted. Other lesions can then be 
dealt with Bleeding points are ligated No su 


lures are applied A small wick of vaseline gauze 
is placed in the anus and a tight penneal pad is 
applied. This procedure differs from that of 
Miles who has his patient In the right Simms posi 
tion and who inserts his finger into the anus, everts 
the anal margin with his thumb on the penanal 
akin and makes an incision over his finger We 
find it easier to identify the hand with the aid of 
blunt dissection 

The bowels are confined for 2 or 3 days with the 
aid of mlstura catechu compound- Two sitz baths 
daily are ordered, beginning the day following the 
operation The wound heals by granulation in 
from 10 day's to 2 weeks. 

EUiniAEY 

1 Many minor maladies of the anal region 
ha\e a common etiological basis m pectenosis. 

2 Pectenosis is a pathological condition result 
mg from passive congestion and results In a fibrous 
ring in the submucosa of the anal canal. 

3 The practice of divulsion is always dan¬ 
gerous. 

4 Pectenotomy is the method of choice and 
has alleviated a variety of lesions, founded on a 
common basis, pectenosis, as evidenced in an ex 
penence of 83 cases 
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EPITHELIOMA OF THE LOWER LIP 

Rxsttlh or TtxKntvrr 
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T HE relative vtloe erf different therapeutic 
agents employed In the treatment of a given 
rmvtldfm can be determined only by coser 
vation and study of the rcaulu obtained over a 
conahkrable period of time. Often a new form trf 
treatment la enthuriaiticaliy heralded aa almost 
ipedSc, wheron within a few yean it is entirely 
dUcarded Often, too a given fonn erf treatment 
will continue in popular use for a much k>ctger 
time than lta efficacy Justifies. Of the different 
forms erf treatment used for carunotm of the Up 
excision, irradiation, electrocoagulation, and es- 
charotica are meat widely employed Opinions 
concerning the effectiveness of these agents vary 
greatly and It was with the object 3 securing 
definite data regarding some oi them that this 
atudy of the results of treatment was under 
taken. 

From January i 19*0 to January 1 1930 
sumcai measures, supplemented by treatments 
with radium and roentgen rays were used at The 
Mayo Chmc in case* of epithelioma of the lower 
Up A review of the cases was undertaken In 
order to determine not only the end-results of 
treatment, but to ascertain the value of this 
supplementary treatment. Reports cm the treat 
ment of caraooma erf the lip from an entirely 
turpeal standpoint, and other reports from a 
purely radiological standpoint, have appeared m 
the literature from time to tune but comparison 
of the observations of different writere is more or 
less unsatisfactory especially In view of the fart 
that microscopic data commonly are entirely 
lacking in the group in which treatment is not 


J the period under consideration, a total 
of rjro patients with epithelioma of the lower 
Hp were examined in the clinic. In 337 of these 
cases no treatment was carried out because of the 
hopelessly advanced stage of the disease In 31 
of the cases treatment was entirely by meana of 
radium and roentgen-raja, either because of the 
extent of the growth or the advanced age and 
poor general eexafition of the patient In the pas 
remaining cases treatment was either entirely 
■mgkal or was surgical implemented by frradla 
tioo. These casei form the bails of the present 
study 


Carcinoma of the lower Hp ? because erf Its 
prominent situation, characteristic appearance, 
the fart that It early produces symptoms that 
lead the sufferer to seek relief promptly, and 
because cd the ease with which the local lesion 
and the lymph nodes draining the region am be 
removed should not only be recognised early 
but treatment should with very few exception!, 
result In complete cure Many factors, however 
tend to react against this almost Ideal slttutux 
and lower the percentage of cases tn which the 
disease is entirely eliminated. Some of these 
factors are the fault of the patient others, no le« 
Important, must be charged against the medical 
pfxrfenioo. Among the former maj be mentioned 
ignorance indifference, procrastination, and sell 
treatment. The Utter Include lack of experience 
on the part of the phyxkian, incomplete treat 
ment, and Improper treatment. It has been staled 
that the medical profession fs responsible foe more 
caronamata 0/ the hp reaching an ioopeTatie 
stage thftn the public, and, while this U probably 
an exaggeration, it Is not without acme founds 
tioa. 

IX O PEX C g 

The vast majority of ejatheComata of the fewer 
hp occur among males. The incidence of the 
disease among females in groups of cases reported 
by different authors has ranged from 1 to 11 per 
cent. In this serlei of 94s cases, only n patients 
(j 15 per cent) were females, whereas 9Jt (9** 
per cent) were males. The disease belongs pri¬ 
marily to th* degenerative period of life as by far 
the majority of sufferm are past middle ag e. 1° 
this group 76 9 per cent 01 the patients were 
between 40 and 70 veaxa of age more than 6$ ?° 
cant were put 50 yean, ana only x* 1 pc ®° l 
were ks* than 40 years of age. The average *1® 
of the patient* of the entire group was 54 3 T** 1 * 
of the males u 4 years, and of the females 47-9 
years Th* distribution by age group* l* *Lr*ra 
in Table L Since the termination oc the paw 
daring which this group was observed, a boy 
13 years, with a primary squamous cell epathefi- 
ocna of the lower lip has been given treatment to 
the dirrie. 

All of the tenons Included in thh series* u* 
squamous ceil epitheiionnUa which had oriprated 
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primarily on the vermilion border of the lower 
Up, the basal cell or the squamous cell epitheh 
omata that developed on the cutaneous surface of 
the hp and secondarily extended beyond the 
mucocutaneous margin were not considered nor 
were the lesions that originated Inside the cheeks 
or on the Jaws and later involved the lower lip, 
considered The epithehomata of the upper lip 
were likewise excluded During the period of 10 
years, 35 cases of primary squamous cell epitheh 
n ma of the upper lip were encountered, also 22 
cases in which squamous cell epithehomata ongi 
nating on the cutaneous surface of the upper hp 
secondarily Invaded the vermilion border 

In 50 cases (5 3 per cent) 2 or more distinct and 
separate epithehomata of the lower lip were 
present at the tune the patients came for treat 
menL Regardless of the plurality of lesions with 
which some patients were afflicted, each patient 
is considered to represent a single case. Moreover 
in each of 30 cases (3 1 per cent) an entirely new 
epithelioma developed on another portion of the 
lip of a patient who had been well far about 5 
years following removal of the original growth 
Each of these patients also is taken to represent 
a single case, but as the new lesions were definitely 
not recurrences they were not considered as such 
when the statistics were being compiled. Evi 
dervce of marked malignant tendencies in the 
tissues of some of these patients generally is 
shown by the fact that la 55 cases (5 8 per cent) 
malignant tumors other than those on the lower 
bp were present at the time of examination. These 
included lesions of the skin, the buccal cavity 
tongue, stomach intestine, and rectum. A num 
her of the patients cured of carcinoma of the hp 
subsequently died because of an entirely unre 
lated malignant condition elsewhere in the body 

DUJLATIQN 

The lesions of the hp dealt with in this series 
varied greatly in duration appearance, activity 
and extent Some had been present only far a 
few weeks others had existed far several years 
The patient t statement must be accepted in this 
regard, and, as is well known this is often unre 
liable even when pertaining to a lesion as conspK 
uous as an epithelioma of the lip On this basis 
the average duration of the lesions to the time of 
examination of the patients in the clinic was 28 3 
months. It was anticipated that the average 
duration of the growth on the lip would be found 
to vary inversely with the grade or activity of the 
lesion, but there was less regularity In this regard 
than was expected The average duration of the 
lesions of grade x was 24 3 months, and lesions of 
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grade 2 had been present for 29 5 months, those 
of grade 3 for 35 2 months, and those of grade 4 
for 14.7 months. This, of course does not mean 
that epithehomata of the activity noted had been 
present for the periods of time stated, but indi 
cates rather the total duration of the lesions, 
many of which undoubtedly were originally be¬ 
nign. A number of the lesions of high grade un¬ 
questionably had been of lower grade primarily, 
but their activity had increased as a result of in 
complete treatment or because of irritation. Many 
of the inactive growths had originated in areas of 
thickened leucoplakia, keratosis Inflammatory 
ukers and traumatic scars and only recently 
had become active. Many patients with such 
lesions had come to the dime on account of some 
entirely different conditions and the lesion of the 
Dp was noted during the course of the general 
examination. A number of these lesions had not 
been considered of particular consequence by the 
patients and advice concerning them would nn 
doubtedly not have been sought for a considerable 
time under other circumstances 

rnoLOCY 

The conditions attributed by the patients in 
this senes as causes of the disease were much the 
same as those usually assigned to epithelioma of 
the lip Chrome irritation from smoking and 
exposure to the elements was outstanding Ex 
posure to the sun and wind was apparently the 
most important single lmtative factor In the 
group, but as the majority of patients coming to 
the clime are those whose work Is largely m the 
open air, particularly farmers, the significance of 
this fact Is less definite. Traumatic scar* and 
recent trauma were factors In some instances. In 
others recurring fissures, leucoplakia inflamma 
tory ulcers cheffita and benign growths of various 
types had been present on the lip for some tim e 
prior to the appearance of the epithehoma. A 
number of patients ascribed the development of 
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TABLE II —DUTTBIBUTION OT LESIONS BY 



their Icnon to a cold sore which refused to heal 
Man y tune* do probable etiological factor* could 
be abated, the lesion occurring spontaneous! 1 , 
and lnsuhoml} Syphilis did not appear to ha\ e 
any direct bearing, contrar\ to the condition 
cocnmoniv observed in cartarsoma of the tongue. 

CJLADINC 

CarcroamaU of the bp nn greatlv in their 
degree of activuj or grade ranging from inactive 
to ext rerod i actne tj-pea The mapnti of them 
are of moderate activity or of alow growth meat 
of them being of grade i or i according to 
Brodera clarification In thu senes 311 (3301 
per cent) of the lesions acre graded r 49 1 (52 33 
percent) were graded a 111 (11 84 per cent) were 
graded 3 and 18 (1 91 per cent) were graded 4 
It will be noted that mure than 85 per cent of the 
knocra belonged to grade* ' and 1 and that a Ettle 
meat than half of them were graded 1 

A* a rule the clinical appearance ai>d the 
microscopic grading of tire karoos correspond \ery 
itnfcingf} Howcser the presence of acute mice 
Uon and inflammation often change the clinical 
picture deodedfj earning the load lesion to 
develop more rapujh and to met as tan xe more 
active!} without producing corresponding change 
in the hmological charactemUci ilan> time* 
growth* which prmouilj have remained practi 
cnDv itatKjoaiy for a time will, a* the result of an 
acute inflammatory process, flare into activity 
Thi* fact it apparent!} not appreciated b\ man- 
ben of the medical profession general!} for many 
of the measure! commonly resorted to foe the 
earl} treatment of card noma of the bp are anch 
o» to Induce inflammatory reaction 

The growths in thu aeries varied from well 
localired Indurated leriooa, confined to a imaH 
portion of the lower hp to Urge foal, fangating 
ulcerated masses measuring up to 7 or E cenit 
meter! In diameter Involving not only th e entire 
lower bp and chin, but at times exteunveh invad 
fcg or* or both cheek* and the upper bp a* wdL 


In .a number of instance* there war attachment 
to the mandible and in a few case* extensive 
invasion of the bone was present. In several 
instances the growth waa extending through the 
mental foramen and along the inferior dental 
canal for varying distances. Often, in addition to 
the primary lesion, there was marked cnbrgrrrent 
caused by metastaals to the lymph nodes In the 
tubmaxillai} submental, and cervical tmngbs 
In a few instance! the malignant huiph nodes were 
broken down, and the 0 ven ving*tln was involved 

cutssmcanov or cun — cse or rmi 

"ntiUAlY awn srcoxD key nr ims paki 

Because of the difference often noted between 
the behavior of untreated camnomata of the hp 
and these prexiomh treated, the two group! have 
been studied aeparatel} a* well a* together For 
convenience the case* m which prevwcs treat 
meat had not been carried out ore referred to here 
as priwar} and those in which active treatment 
haa been earned out prior to the patients coming 
to the dime as seconder} The primary grt«p 
contains 552 cases (58 6 per cent) ^ setondan 
group 390 cases (41 4 per cent) Comparison cf 
the activity or grade of the lesions comprising 
these two groups show* a greater number at 
iesiotu of grade 1 in the pnmari than In the 
secondary group approxunaleVv the Kune pc 
cent* re of lesions of grade 2 (moderatclv active 
grow ths) in both groups, and a higher percentage 
0/ lesions of grades 3 imd 4 (more active growth!) 
in tbe secondary group (Table H) 

It will be noted that whereas more than 90 pc 
cent of the pnraan, lesions were of low-grade <* 
moderate activity onh 7 per cent of tbe second¬ 
ary lesions remained *0 Alio whemi ip^cori- 
matdy 9 per cent of the primal} lesions were 
graded 3 and 4 thu percentage was increased to 
a per cent In the secondary growths, 

FBXVIOCI THXATltEST 

The matter of previous treatment is of the 
utmost importance in a cotrrideration of epithe¬ 
lioma of the Op The behavior of ». prtvwcsly 
untreated carcinoma is often quite different from 
that of one which 11 returnng following Incom¬ 
plete or inadequate treatment Use cf any ago^ 
which tends to produce an atute inflammataT 
reaction in the growth or In the tissue* bmneA* 
atriy about it without completely destroying the 
lesion Is lskeh to be followed by increased »cav¬ 
ity with greater likelihood of metastasis. T»* 
agent may be accidental trauma acute infection, 
undue exposare to the dement* especially sclidc 
ray*, or any radical therapeutic; measures *nch a* 
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irradiation, excison, dectiocoagulation, the ac 
tual cautery, or escharotics. 

AH therapeutic agents are not equally prone to 
induce stimulation following inadequate appli 
cation It has repeatedly been observed at the 
clime that increased activity of epitheliomata of 
the lip frequently follows inadequate treatment 
by radium and roentgen rays and that such re 
currences are particularly difficult to control. The 
same observation also has been made relative to 
malignant growths of other portions of the mouth 
and face. Many of the patients in t h i s senes 
previously had received repeated irradiation. In 
fact irradiation had been the most common 
method of treatment used in these secondary 
cases prior to examination of the patients at the 
clinic. In 157 (40 2 per cent) of the 390 secondary 
cases In the senes the patients had received either 
treatment with radium or roentgen-ravs or both 
previously Sixty three (40 1 2 per cent) of these 
157 had received other treatment as well but the 
irradiation comprised the major portion of the 
treatment In 139 cases (35 6 per cent) the 
patients had received applications of caustic tub- 
stances or escharotic pastes In 27 cases (6 9 per 
cent) treatment had been by the actual cautery or 
electrocoagulation, whereas in 67 cases (17 1 per 
cent), the lesion had been excised with either the 
scalpel or the cutting cautery The high per 
centage of recurrence* following previous irradi¬ 
ation and previous use of escharotic pastes is 
noteworthy This may indicate more general use 
of these measures for treatment of carcinoma of 
the lip, lack of experience of the therapeutist con 
tulted or a lower degree of efficiency of these agents 
as compared with other therapeutic measures. 

As would be anticipated extension to lym 
phatic structures was encountered much more 
commonly in the secondary cases than in the 
primary cases. In the primary group of 552 cases 
involvement of lymphatic structures was found 
in 25 (4 S per cent) whereas in the secondary 
group of 390 cases metastasis was present in 6b 
(17 per cent) It is interesting to note that 
metastasis had not occurred in a single caw of the 
primary lesions of grade 1 whereas such extension 
had taken place in 4 cases m which lesions of 
grade 1 were present, and fn which treatment had 
Been carried out previously The fact that only 
14 primary lesions of grade 2 metastasized os 
compared with 29 of the secondary lesions of 
grade 2 is likewise noteworthy 

THE \TMEST 

The treatment of suspiaous lesions of the Up 
earned out as a routine in the dime was excision 


either by removing a superficial elliptical portion, 
or a wedge wide of the lesion If the lesion on the 
lip appeared clinically to be malignant aV shaped 
incision was made, the width of the excised portion 
depending on the sue and apparent activity of 
the lesion. The tissue removed always was sub¬ 
jected to microscopic examination. If on ex ami 
nation it was proved to be benign further treat 
ment was not required If however on histo 
logical study the growth was found to be of a 
sufficiently high grade of malignancy that there 
was likelihood of metastasis dissection of the 
lymphatic structures in the submental and sub¬ 
maxillary triangles on both sides was earned out 
unless contra indicated because of the patient’s 
advanced age or poor general condition If the 
lesion was graded 1 its clinical appearance 
together with the matter of previous treatment, 
was taken into consideration in determining the 
type of treatment advisable for the lymphatic 
structures. Sometimes, depending on the extent 
of the carcinoma it was necessary to perform a 
plastic procedure at one or both angles of the 
mouth in order to reconstruct the lower Up This 
was usually done by lateral indsion through the 
angle of the mouth into the cheek, and removal 
of a wedge above in order to equabze the length 
of the upper Up In this manner it is possible to 
rebuild the entire lower lip in one stage imraedi 
ately following its removal for an extensive cara 
noma or as a result of trauma. Immediate recon 
straction is advisable only in case there is no 
attachment to the mandible, and the growth can 
be removed with a wide margin of normal tissue. 
When the tumor was attached to the mandible or 
was very active and extensive, it was either 
destroyed widely with electrocoagulation or was 
erased with the cutting cautery The mandible 
was thoroughly cauterized at the site of attach 
ment and the wound was left wide open except 
for suturing together the skin and mucous mem 
brane at the margins laterally Reconstruction 
of the lost tissues was delayed for from 6 months 
to a year depending on the extent and activity of 
the growth In several cases of the group in 
which there was Involvement about the chin and 
direct extension through the mental foramen and 
along the Inferior dental canal cure was effected 
by carrying out thorough cauterization after 
the outer bony wall of the canal was removed 
with dissection of nodes subsequently Of the 
942 cases in which operation was performed 
simple excision was carried out in 760 (80 67 per 
cent) Excision and immediate plastic closure 
was done in 120 (12 7 per cent) of the cases and 
cautery excision or diathermy was necessitated 
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Uh cross section o i cases trf caidiKtna of the Bp 
Hflce In 97 55 per cent of the cues In which bn 
dlatkn was not given the leakcs -were of grades 1 
and a whereai In 90 6 per cent of cates In which 
irradiation was applied the lesions were of the 
same low prudes 0 i malignancy Moreover 59 75 
per cent oi the former group and 43 78 per cent of 
the latter group were les*ocs of grade 1 which 
very rarefy metastasire In addlucn many of the 
patients were older than 70, and the likthbood of 
metastasis espeoalh of such comparatively In¬ 
active growths, was still less cn that account. 

In csva of epitbeboma of the lip in which 
operation was not considered because of the 
extent of the growth or because of the advanced 
age or poor general comhuon of the patient 
treatment was entirely b\ means of irradiation 
In moat of these treatment was looked on as a 
palliative measure 

trxEcTtox or ckses roa TaEvnirxr 

The prognosis in epithelioma of the lower Gp in 
which there a metastasis to the canal nodes is 
entire!) different th a n when the nodes are not 
involved Compamoo of the results obtained frs 
different surgeons m the treatment of this group 
of cases r» difficult because opinions will vary 
greath concerning what constitutes an operable 
case Whereas one surgeon mn\ refuse to operate 
when more than one group of nodes 11 enlarged 
another will perform a radical operation even 
wben there is fixation of a cervical mass Obwoua- 
fy if more ad\ a need cases are included in a green 
series, the percentage of cures will be lower This 
accounts for the marked difference In results 
obtained in groups of cases reported from the 
same institution at different times Simmons and 
Daland reviewing cases of this tvpe In which 
treatment mas instituted at the MamchusetU 
General Hospital between Januarv 1 1909 and 
Jannarv 1 1919 lcmnd iS per cent ot x vear cures 
w hereas Shedden, when studying a similar group 
from tbe game institution from January 1 1919, 
to January 1 1933 noted 57 per cent of 3 year 
cores The same is true In tjmffatr groups from 
other institutions. SiUnmk, reporting cases of 
this type in which operation had been performed 
at The Mayo CKhjc during 1913 1913 and 1914, 
found only 18 1 per cent of 5 to 8 rear cures, 
whereas in the present series there (s a percentage 
of 39 13 cures. As a matter of fact, as pointed 
out subsequently in a number of tbe cases in the 
present senes the local leaioo was so far advanced 
as was also metastasis to cervical nodes, that the 
patients might Justifiably have been refused 
operation. 


Simmons and Daland pointed out the otmora 
but not full) appreciated facts that tbe presence 
of palpable fyinph nodes does not necessadh- 
mean that metastasis has occurred, and the con¬ 
verse is also true In fact In Shedden s senes the 
nodes were palpable in 6$ per cent of the cases 
before operation but of these cardnatna was 
present in only a fifth, whereas in 31 per cent the 
nodes were not palpable yet cardnocna was prev¬ 
ent in ro per cent of them. These facts d»ckw 
the utter impossibility of comparing a group of 
cases in whxn epithelioma of the hp and palpable 
lymph nodes are present, and in which treatment 
is by means of irradiation, escharotic pasta cr 
an\ other non-operative procedure, with a limlhr 
group erf cases fan which there was mjcrreccpioBy 
proved metastasis, and in which treatment has 
been surgical 

The outstanding contra indentions to dbsec 
tloo of lvtnph nodes of patients with caranoma of 
the lower Gp are advanced age poor general 
physical condition, and too extensive involve¬ 
ment. Metastasis 0 less Helv to occur ametig 
patients of advanced vtan than among voonger 
patients, because of chances in the lymphatic 
vessels and lessened actmtv of the lymphatic 
arcubtion On this account dissection erf Irmph 
nodes is as a role not advised for patients mere 
than 70 years of agr unless thr pitient s groml 
condition Is exceptianallv good, and the lesion erf 
the Bp active. The mortality and morbidiU from 
dissection erf lymph nodes u verv low tod the 
patient s general physical condition rarelv pari¬ 
ties withholding toe procedure In cases in which 
it b otherwise indicated. Extensive ins ohmnent 
is tbe most comrooo contra indication to surgical 
removal erf the lymphatic structures. Wben dm- 
iealfy obvious met as tub extends to the base frf 
tbe neck or beyond this, paffiation onlv is hkriv 
10 result following anv type of treatment. The 
same a true when a metastatic mats In tbe neck b 
fixed to the mandible or attached to the carotid 
vessels, unless the lesion Is of a low grade of 
maEgnanm Often it is impossible to determine 
tbe operaMitr of a cemcal mass with oat snrgicai 
exploration Sometime* a tumor that, cm dunes! 
examination appeared to be invading the Jaw 
be found at operation to involve the periosteum 
only and may be stripped off readdv Cautmra 
tion of the bony surface then afford* a reasonable 
chance of ccmtnJBng the dbease in this rtgtfn. 
If the leskru on tbe Bp U hghlv maEgnant, and 
more than one cervical node b involved, manr 
surgeons feel that duaettkm of lymphatic struc¬ 
tures, however extensive, adds Htti* to the prag- 
nems Some among them in fact, have taken the 
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TABLE XU—RESULTS OP EXCISION OF LABIAL 
LESIONS OF VARYING EXTENT* 
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TABLE V —DISSECTION OF LYMPH NODES WITH 
OUT INVOLVEMENT OF LYMPHATIC STRUCTURES* 
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stand that surgical removal of the lympha tic 
structures is futile when there is definite clinical 
evidence of involvement 

MORTALITY FOLLOWING TREATMENT 

The nsk associated with the surgical removal 
of carcinoma of the lip is very slight Even in 
extensive lesions in which marked dental infection 
is present among patients of advanced years, 
primary healing almost mvariably occurs and 
complications of any sort are extremely unusual. 
It is rare that either the patient s age or general 
physical condition serves as a contra indication to 
operation Although dissection of lymph nodes 
is not as a rule carried out if patients are more 
than 70 years of age there was no operative 
mortality among patients more than this age 
who under wen t this procedure. In spite of the 
extent of the dissection required when the lym¬ 
phatic structures are Involved, the risk of oper 
ation is very low Among the 943 cases in the 
senes m which operation was performed, there 
were four postoperative deaths, a mortality of 
o 42 per cent. Three of the patients were known 
to be very poor surgical nsla One of the 3, a 
man aged 75 years died of bronchopneumonia 17 
days alter excision of an extensive epithelioma of 
the bp and immediate plastic reconstruction 
under local anaesthesia. Another of the 3 a man 
aged 6s y ears, died of myocardial insufficiency 3 
davs after removal of a lesion from the lip At 

E resent, both of these patient* would probably 
e treated by irradiation The third patient, a 
man aged 6a years died of lobar pneumonia n 


days after excision of the nodes and the growth 
on the lip at a single operation, this bang the only 
death attributable to operation associated with 
removal of the lymphatic structures m 549 cases 
a mortality of 0.18 per cent The fourth patient, 
a man aged 43 years died of erysipelas 3 weeks 
after excision of an extensive carcinoma of the bp 
with immediate plastic reconstruction 


Not only was extension to lymph nodes found 
in a much higher percentage of cases in the 
secondary group at the time of the original oper 
ation at the clinic, but later more of the patients 
in this group had recurrences either locally or in 
the lymph nodes. In only 13 (2 36 per cent) of 
the cases in the primary group did such lesions 
recur subsequently as compared with 41 (10 51 
per cent) in the group of secondary cases More 
over 17 patients (3 per cent) of the primary 
group died from the carcinoma of the lip, whereas 
^•jpatients (14 1 per cent) of the secondary group 

Since the method of surgical removal of the 
local lesion in cases of carcinoma of the lip 
depends largely on the extent of the growth, its 
activity and previous treatment the end results 
likewise will vary with the type of procedure 
carried out (Table IU) The cases w this senes 
in which simple V shaped excision of the local 
growth was done consisted of cases in which the 
Tenons ranged to 2 5 centimeters in diameter 
As would be expected the end-resuits in this 
group are more satisfactory than m those requlr 
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TABLE VL—EEJULTfi Of EXCISION IN CASK! Ilf 
WHICH LYMPH NODES WE1E INVOLVED 
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bg Immediate or delayed plastic recomtnictkm, 
unce the group include* e*rber growth* and * 
higher perc*nt*g* of lesicm* of low grade In 
man) of tie caws in which delayed recmatructfon 
«u Decewjry growth* in 'olved the entire lower 
lip inti at time* one or both cheek*, and the 
upper bp a* well In addition, fix* two to and 
involvement of the mandible wu present at time*. 

Tbr end-remit* In tbc secondary case* *» com 
pared with thow In ahkh tbe lesion of the lip had 
not been treated prasrauaK (primary cases) tie 
noteworthy Fhese are shown in Table IV 

A review of tbe statistic* pertaining to tbe 
cate* in winch the node* were not involved reveal* 
that 91 88 per cent of the patient* lived far 3 
year* or more and bq 74 per cent lived for 5 yean 
of more following operation (Table Vi 

Of the j5 patient* who died lw than 3 year* 
after operation only n (44 per cent) died lrom 
recurrence of the malignant proems Eleven erf 
the patient* in the group are known to have died 
of cause* other than epithelioma of the Dp or 
node*, whereas in 3 ca*e* (ra per cent) the cause 
of death was indeterminate (Table VI) 

Tbe average length of life of patient* with In- 
\olvemerit of tubmental or sah mn-rfltar y node* 
who died within 3 year* mu 18 96 month*, and 
for those with involvement of the cervical node*. 
11 month* Nine patient* of thi* jroup treated 
during 1918 and 1919 were still living when last 
heard from to 1931 

One of the principal reasom for undertaking 
this study was to determine the value of irradi¬ 
ation used to supplement turgay In these cases 
and whether Irradiation tr*ed feefare operation 
w»i more effective than when used after removal 
of the node* Tbe result* are shown in Table VIL 

Tbe*e groom are made up of consecutive caw*, 
indodlng both primary ana recurrent lerkmi It 
will be noted that where** in the group treated 
with surgery alone practically 83 per cent of the 
patient* were well for at kaut t yean and 79 per 
cent for 5 year* or more in the group in which 
Irradiation supplemented wrrgical mea*ure» 85 per 
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cent of the patient* were well for 3 year* ot mar, 
and 80 s per cent foe s years or more. The differ 
ence of approximately » per cent In the 3 year 
group and of 1 5 per cent in th* $ year group *eem» 
*urpri*ingiv imatl, although irradfatfoo would 
naturally fee uwd b a higher percentage of the 
iesa favorable group The troop b widen radnm 
treatment wu used prior to dfraectkm of lynwb 
node* reveal* tome farther Improvement in the 
result* however there being practically M per 
cent of 3 year cure* and 84 per cent of 5 year 
curt* ’lb* latter group thu* reveal* a 5 per cent 
advantage over the purely mrgictl group, both 
t* regard* tbe 3 end the 5 year cure* ___ 

In the following gro u p of *87 cose* (Table VIII) 
tbe local lesion wn* excised but tbe node* were not 
removed either became of the inactive nature « 
tbe growth, or became of the advanced ago « 
poor general coocfitloo of the patient. In 19 3 
these caw*, radiation therapy was given over the 
regional lymphatic structure* where** In 
remaining 93 ones the lymphatic *tructurt* re¬ 
ceived no treatment 

Three of the petient* are living from 3 5 

year* after removal of an tnvotvtif mental node 
The two who are dead lived far j }4 and 3 
respectively following the operation 

The group in which treatment waa enumv b* 
means of irradiation included 31 patient*, ah” 
whom received either roentgen therapy « 
with distance and screening over the rejwcui 
lymphatic structures and radium ou anappo- 
cator or a* an unscreened plaque to the ww °* 
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the lip, except for a few capes id which seeds or 
needle* were implanted into the local lesion The 
ares of the patients ranged from 4a to 89 years 
Most of them were of advanced year* the 
average age being a fraction over 75 years One 
patient of the group could not be traced Of the 
30 traced 29 Y96 6 per cent) axe dead. One is 
hvmg and free from recurrence 6}4 years from the 
tune treatment was applied This patient was 
8d years of age at the time he came to the clinic 
with an epithelioma a 5 centimeters in diameter 
on the lower lip Of the 29 patients who are dead 
death in all probability was due to cardnoma of 
the hp or lymph nodes m 22 (75 8 per cent) 
In 7 (24.1 per cent) cases death resulted from 
other causes. These 7 patients were known to be 
free from recurrence for from 2 to 5^ years fol 
lowing treatment. The average length of life of 
the patients who died of epithelioma was a little 
more than 2 years (26 months) 

The effectiveness of surgery supplemented with 
radiation in controlling the malignant process m 
some of the cases in which involvement was 
extensive is evident from the 3 reports of cases 
which follow 

Cask 1 A mm, aged J7 year*, came to the dink No¬ 
vember 3 1914, with an extensive, recurring eprthehoma 
of the krwcT lip that bad been treated with an earharoUc 
ointment a year previously The growth Involved three- 
fotrrthsof thelowexllp and appeared very acth e clinically 
An obviously malignant node * centnocteri tn diameter 
waa present In the submental region. The letion of the lip 
wu excised with a wide V shaped Incision and plastic 
reconstnictloo waa made at each angle of the month to 
reconstruct the hp Microscopically the leak® proved to 
bo a squamous cell epithelioma of grade 3 Eleven day* 
later complete bilateral direction ai the anterior cervical 
triangle waa made In addition to the malignant tab- 
mental node, moderately advance! Involvement of the 
deep cervical lymph node* and submaxIDaiy node* on the 
right waa found The targkal note stated that mvolve 
raent waa extensive and the prognosis poor About a year 
later the patient returned with a hied malignant node t j 
centime ten in diameter opposite the mental foramen 00 
the left tide. This waa destroyed with diathermy The 
patient hai now been weD for more than 7 yean 

Case > A m a n , aged 65 yean, came to the dime Jane 
15 1915 became of an extensive epithelioma that involved 
the full thickness of the lower hp and extended appran 
matdy 5 centime ten lateral to the left angle of the mouth. 
The leuoo previously had been irradiated twenty timet. 
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and there was fixation of the growth to the left tide of the 
mandible anteriorly Several enlured nodes were present 
In the left sohmaxillaiy region, toe largest measuring 1 
centimetera m diameter The primary growth was excised 
widely by cautery Jtme 16 1915 ana the mandible at the 
area of fiyrtrm waa thoroughly cauterised. Mkroaccrpl 
cally the growth waa a squamous cell epithelioma of grade 
3 At the tame time radium emanation point! were in¬ 
serted into the large node In the submaxillary region 
Following t hb the patient waa given approximately 6000 
milligram hour* of radium over the neck and left cheek. 
Approximately t months later bilateral submental and 
tuinnaxillary nodes were dbaected with a block dissection 
on the left. Extensive malignant involvement of the left 
submental and submanllary node* and the left sub- 
maxillary salivary node was found The surgical note at 
the time of operation stated that the prognosis waa very 
poor Roentgen treatment waa green over tee neck poor to 

di s min a l . The patient wai living and weil when laat heard 
from 3 years and 4 months after the dissection. 

Case 3 A man, aged 47 yrftri, came to the dime 
August 15 1918 with an extensive, very active appearing 
epithelioma involving almost the entire lower lip weS 
down Into the labial fold. The lymph nodes on both sides 
of the. neck, were greatly enlarged, and clinically appeared 
to he Involved The lesion of the lip was excised widely 
with cautery August 16, 1918, and microscopically proved 
to be a squamous cell eprthehoma graded 3 Tbc following 
day bilateral submental and sobmaxiHary dissection erf 
lymph nodes with block dissection on the left side was 
dc®e. The nodes were Involved In the left submariHary 
and upper deep cervical regions One of these node* had 
broken down, and liquefied carcinoma escaped Into the 
wound. The surra® s note at the time of operate® stated 
that the patient 1 condition seemed hopde* Roentgen 
treatment was given subsequently The patient was living 
and well when last heard from, s years and 1 mouths later 
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A Cloccal Scr»\x\ or Owr Huitmco Cases 
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I \ our experience a modified law rprnal »wn- 
thesia has proved on entirely sale and emi¬ 
nently satisfactory procedure ferr anorectal 
operations, Its presenting advantages being early 
and uniform actioc together with a complete 
wphinctenc rein ration which permit* non trau¬ 
matic visualisation of the held (8) Nor have ae 
been convinced that ant of the chemical combi 
nations suggested are aoier or more effective than 
procaine crystal subarachnoid aniMtheaa 

Unfortunately perfect aurgical arue*the*ia a 
too often quickly followed by a distressing penod 
of sphincter spasm, pern and inability to rod 
which provide* the patient with reminiscent me. 
tertal lor the Yean to come Thu reaction ia at 
present modihed b\ hot apphcaUon* hot Kti 
bath*, and analgesic* gi\ en orally but no proc 
tologist can be *o complacent in the preiaiw* a* 
to deny interest in any device which offer* to pro¬ 
long the penod of local insensibility and posnbly 
eliminate thu stage of acute sphincter hvper 
tomaty 

Previous report* on the pharmacology and 
dinica! action of dwthane the new di phenyh 
urethane demalne suggest that it* tcrunty i* 
near that of procaine that it lx alcuriy absorbed 
after tissue infiltration mith a ronseouent pro¬ 
longation of ansrtthcn* (5 6 7) and teat fax or 
tb> remit* ha\ e been obtained in urofogic (1 4) 
ophthalmologic (3) and nose and throat procedure* 
to) where thU chemical ha» been o*ed a* an anes¬ 
thetic agent b% infill ration and topical apphcaUon 
The present report aummame* a 4 month* ex 
penence in which the agent «u injected in anal 
and pentnal tomes in one hundred instance*, the 
lew on* present being haemorrhoid* (50 case*) &»• 
»urt» (40 caaea) together with 10 iroUnce* of 
tmaceUaoeoa* minor Whxa W e regard local tnfil 
tratiems of fistula a* unaafe 

Dio thane Is apparently chemically incompatible 
with *pln*i fluid it ha* not been tried a* an Intra 
aacral injection Except in rare instance* it would 
appear unwise to produce prolonged and complete 
moral plexus paralysis Final condmiofrt are not 
here onered a* to toe topical efficacy of the agent 
In the anal canal—our brief experience permit* the 
tentative *ugge*t>on however that cocaine U not 
mffinently tone in the very small amount* neces¬ 
sary to ansstbetbe painful anal Vslon* to counter 


balance what appeared to be it* greater and more 
immediate effectiveness. 

All patient* were {hen small preliminary dov* 
ol some barbiturate a* animal experiment* have 
indicated that thi* drug ha* a tmilai protecthe 
action preceding dnrthane to that ducoxered In 
connection with cocaine and procaine (7) No 
greater amount than 1 ounce of the anxitbetic 
was used in any otic case and In the ma)ority 
a dilution of Ja of 1 per cent waa found to fce 
optimum, except a here a lew cubic ceottaeten 
of 1 per cent wa* u*ed In marginal knon*. 

ruoroitnotDS 

Twelve case* of thrombotic external pfle* and 
integumentary marginal tag* were operated upoo 
a* office patient* after infiltration of a{^rod- 
raateK t cubic centimeter* of 1 per cent diothane 
m each case It wa* immediately found that the 
injection was associated with a tharp burning pmn 
definitely greater than the ducomferrt of procaine 
injection The pom wa* roomentarv however 
and after a 5 minute period onjcsthesl* w*» per 
iect in each instance. The period of anJestheda 
\aned from 6 hour* in one case to 4 day* in an¬ 
other the majontv of the patient* atated that 
sensation returned so slowly after a penod of 
several day x, that thex were unable to oetermine 
the chx ldrng Ime Poatoperath-e iweIGng rrainot 
marked and wa* permanent In none of til* group 

A more varied experience Is recorded In cocnec 
Uon with internal pile*. Thirty -eight patient* 
were operated upon under dlcrthane InfutratKci 
alone or diothane infiltration locally as an adjunct 
to a low subarachnoid arue*theta The latter * 1* 
found preferable from the standpoint of opera the 
relaxation 

As cootroh, a senes of 30 unselected and coo- 
•ecutWe cases m which patient* were operated 
upoo under spinal aruestheaia alone was compared 
with the first 30 hrmonholda in which dSothsn* 
was used Table I present* a summary of the two 
series AH haemorrhoid* were raw, ed bv » Cp 
tore and exdsko procedure It will be noted that 
the type of apinal ametthtsia used (35 mlHigrami 
of proiaine in to minims of spinal fluid) affords 
a penod of local huermbdity of from 1 to J hour*, 
the usual period being 1 hour and 33 minute* 
Where diothane was injected *ucb uniformity wa* 
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TABLE I —SUMMARY 


A Hemorrhoidectomy' Diotfnme Infiltntian 
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B Hrmonbotd«tomy Spun! A nr* t Knit Alone 
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absent. In 7 Instances the return of sensation period of anasthesla was prolonged for several 
was in less than a hours and as these 7 required hours to se\ end days and tne amount of discom 
morphine or were cathetenxed or both it was be- fort and spasm during the first 24 hours as meaa- 
lleved that the drug was for some technical reason ured b> morphine administration and cathetema 
ineffective m this group In the remainder the tion was definitely decreased 
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I N our experience, a modified low spinal a nin¬ 
th cu a hts proved on entirely safe and emi¬ 
nently satisfactory procedure for anorectal 
operations, its presenting advantages bring early 
and uniform action together with a complete 
sphincterK relaxation which permit* tk*> trau¬ 
ma tic visualization of the held (8) Nor have we 
been convinced that any of the chemical combr- 
natjorrs suggested are safer or more effective than 
procaine crystal subarachnoid anoslhena 

Unfortunately perfect surgical anjesthesia ts 
too often qmckn followed bv a distressing period 
of sphincter spasm pain and innbihtv to void 
which provides the patient with reminiscent m* 
tenal lor the years to come Thu reaction a at 
present modified b) hot applications hot nta 
baths, and analgetics gi\en oralh but no proc 
tologist esn be so complacent in the premuex as 
to deny interest in anv device which offers to pro¬ 
long time period of local lnse-nsibiht) and possibly 
eliminate this stage of scute sphincter hyper 
tonicity 

Previous reports on the pharmacology and 
clinical action of diothane the new di-pbenvi- 
urethane derivative suggest that iU toxicity is 
near that of procaine that it is alowh absorbed 
after tissue infiltration with a cocoenuent pro¬ 
longation of amsthesra (,5 6 7! and that favor 
able results have been obtained in urologic (t 4) 
ophthalmologic vj) and nose and throat procedures 
(0) where tha chemical has been used as an anes¬ 
thetic agent by infiltration and topical application 
The present report summarises a 4 months ex 
jienence in which the agent was injected in anal 
and penunal tissues in one hundred instances, the 
lesions present being hemorrhoids (50 cases') fis¬ 
sures (40 cases) together with 10 instances of 
miscellaneous minor lesions W e regard local rnfil 
trations of tatulse os unsafe 

Diothane is apparently chnmcaD\ incompatible 
with spinal fluid it has not been tried as an ultra 
■acral Injection, Fxcrpt in rare instances it would 
appear unw lie to produce prolonged and complete 
sacral plena paralysis Final condunoot axe not 
here offered as to the topical efficacy of the agent 
In the anal canal-—our brief experience permits the 
tentative suggestion, however that cocaine ts not 
sufficiently toxic In the very small amounts neces¬ 
sary to aiuothetiie painful anal lesions to counter 


balance what appeared to be Its greater and more 
immediate effectiveness 

All patients were given small preErmnarv dosex 
of some barbiturate aa animal experiments have 
indicated that this drug has a similar protective 
action preceding diothane to that discovered in 
connection with cocaine and procaine (7) No 
greater amount than 1 ounce of the aweirthet* 
waa used in anv one and in the majority 
a dUnlicn of of 1 per cent was found to be 
optimum except where a few cubic centimeters 
of 1 per cent was used in marginal lesions 

iLEUoaanoujs 

Twelve cases of thrombotic external piles and 
integumentary marginal tags were operated upon 
as office patients after Infiltration of approxi¬ 
mately 3 cubic centimeters of 1 per cent diothane 
in each case It was immediateh found that the 
injection was associated with a sharp burning pam 
definitely greater than the discomfort of procaine 
Injection The pain was momentary however 
and after a 5 minute period ananthesra was per 
feet In each Instance The period of anrstbesb 
vaned from 6 hours in one cave to 4 days In an¬ 
other the mi Jonty of the patients stated that 
sensation returned *0 slowly after a period of 
several days, that they were unable to detenmnC 
the dividing Bne Postoperative aw effing was not 
marled and was permanent in none of thfs group- 

A more v aned experience is recorded in Conner 
l»on with Internal piles Thirty-eight patienU 
were operated upon undeT diothane innltrat** 1 
alone or diothane infiltration locallv ax an adjunct 
to a low subarachnoid aiuesthesla. The latter was 
found preferable from the standpoint of operative 
relaxation 

As controls, a aerwa of 30 unaeiected and con¬ 
secutive case* in which patients were operated 
upon under spinal a mast beam alone was compared 
with the first 30 iuemorrhokii In which diothane 
was used. Table I presents a summary cf ti* two 
series. AH haemorrhoids were renov ed by a figa- 
tine and exon on procedure It will be noted that 
the type of spinal aruesthesla used (35 
of proaiine in 10 minims of spinal fluid) afford* 
a period of local insensfbilltv c* from 1 to 1 hour*, 
the usual penod being 1 hour and 15 minutes 
Where duo thane was injected such uniformity « ** 
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the possible value of this new anasthetlc agent 
in the special field investigated. No doubt further 
experience trill establish a technique offe ri ng more 
uniform results Lateral nerve block in hatmor 
rhcadectomiea or infiltration under all operative 
wounds as the last step of a procedure performed 
under a low spinal n rues thesis were each satis¬ 
factory 

The chief objections noted arc pain when the 
drug is introduced without previous anaesthesia, 
an increased tendency to 4 tag formation after 
hjemorrhoidectomy and the occasional develop¬ 
ment of local abscess, apparently chemical in 
nature. 

Dio thane is compatible with procaine and the 
combination of the two is suggested if an opera 
tion in the anal region is to be performed under 
infiltration alone We are also of the opinion that 
an isotonic solution to replace the distilled water 
earner should relieve immediate burning and pos¬ 
sibly prevent chemical abscess. The one half per 
cent strength appears optimum 

Since thh eontnbotfcm wu aufxnltted (May 1934) fur 
tber experience In a tecond hundred case*, m which procaine 
mixture* for very minor procedure* and croc half per cent 
laotonk solution of dkrthane in the remainder have been 


used throughout has tended to confirm the creachnion* 
noted. No com titu banal reaction* hare been noted, Initial 
burning ha* been decreased but not eliminated by addmg 
procaine to the mixture or the uae of a preliminary fnfil- 
tratkm of procaine, tag formation has continued to be 
noted In a modest percentage of caae* but abac*** ha* not 
been encountered when botanic solutions were injected. 
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TOTAL THYROIDECTOMY FOR 
HEART DISEASE 

Ht prolonged discussion at the recent 
Toronto met ting of the American Sur 
peal Association concerning total thy 
rouiectomy 1 emphasize* the possibility of this 
new therapeutic measure Following the *ug 
gcation of Blumgart and Levine that removal 
of the thyroid gland might prove of value in 
the treatment of intractable heart disease, 
some two hundred case* have by now been 
aubjected to thu procedure The original 
impetus toward this undertaking emanated 
from both the laboratory and the dime 
Bhimgart a careful and valuable studies coo 
cermng the factors controlling the rate ol 
blood flow played a large rble in arriving at 
the determination to perform thyroidectomy 
for hi* experiment* allowed that the rate of 
blood flow was In a fairly constant relation to 
the basal metabolic demand* of the body 
Blumgart studied normal Individuals and 
individual* In many pathological states. 
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Theae studies indicated that when the basal 
metabolic rate wa* elevated (as In Grave* 
disease) the rate of blood flow wa* Increased 
and conversely when the basal mctaboHc 
rate was lowered (a* m myxeedema) the rate 
of flow wa* decreased Reasoning from these 
tin dings and knowing that the rate of flow in 
Intractable heart disease l* slowed and Indeed 
cannot be elevated in aome case* by drug 
therapy It appeared that, If the basal meta 
bolic demands might be lowered bv thyroid 
ectomy then theie demands might find even 
with the slowed rate of flow in decompensated 
heart disease an adequate circulation With 
the demand thu* being dropped to meet a 
fixed rate of supply a certain equilibrium 
would be established and patients might be 
brought into compensation 

Another aspect of the reasoning which sug 
grated removal of the normal thyroid glsnd 
for decompensated heart disease Is wrapped 
up in the many and varied clinical obsenra 
tlons of thyroid patients amassed during the 
last fifty years By means of clinical studies 
we have been able to set aside from the grett 
mass of cardiac cripples that group uow 
commonly called thyreocardlac. In this 
group are those patients In whom the cardiac 
disability Is due to repeated bouts of thy 
rotoxicoals. It has been demonstrated that 
such patients when submitted to subtotal 
thyroidectomy show an almost miraculous 
restoration to a practically normal condition 
Theie patient* often manifest auricular fibril- 
la lion and both clinical and experimental 
ohservodon* have ihown that under the 
stress and strain of thyrotoxicosis auricular 
fibrillation l* a common occurrence But ear 
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clirucal observations relate not only to these 
obvious cases of thyroid intoxication for 
further reasoning is seen in the general attitude 
of both physicians and surgeons who place 
little reliance upon the basal metabolic rate 
as an indication of thyroid activity For 
example, Wilson, m a study of patients with 
cardiac irregularities, has been able to make 
the diagnosis of thyrotoxicosis (Graves’ 
disease) long before the basal metabolic rate 
has become elevated Still further the thyroid 
gland has been attacked in cases of tachy 
card in with benefit to the patient and as one 
searches the thyroid literature of the last 
twenty years one finds more observations 
which definitely demonstrate a relation be 
tween cardiac activity and thyroid function 
not always measurable m terms of the basal 
metabolic rate 

The studies now reported from the Peter 
Bent Brigham Hospital and the Beth Israel 
Hospital of Boston seem to demonstrate a 
fulfillment of the predictions originally made 
by Blumgart and Levine. Patients m decom 
pensation whether from arteriosclerotic heart 
disease or valvular disease, have been greatly 
benefited by total removal of the normal 
thyroid gland In the first cases studied sub¬ 
total thyroidectomy was performed but long 
continued observation showed that eventual 
ly as the thyroid function was replaced 
apparently by a regrowth of the tissue and 
as the basal metabolic rate was restored to 
normal the improvement disappeared 

It does seem as if in the group of cardiac 
decompensation cases, the benefit which 
results is in definite relation to the lowered 
basal metabolic rate Many bedridden pa 
tients have by now been submitted to this 
procedure and, as their basal metabolic rates 
have fallen and thus the demands upon the 
circulation decreased, they have finally 
reached a point where the lowered demands 


fin d even in the crippled cardiac situation 
an adequate supply 

Of particular interest are the results report 
ed in patients suffering from angina pectoris 
For example, in this group the circulation is 
already' adequate and the benefit which has 
been achieved may not be m relation to the 
lowering of the basal metabolic demand This 
is of great interest and may exemplify the 
growing tendency m both physicians and 
surgeons to separate as functions of the thy 
roid gland (1) the factors which dictate the 
basal metabobc demands and (2) the factors 
which seem to bear a definite relation to or 
dilatory changes irrespective of the basal 
metabolic demands. The studies reported by 
Cutler and Schnltker showed that m the 
angina pectons group there were many people 
in whom the relief of pain bore little relation 
to the basal metabolic rate Their observa 
tions revealed an immediate reduction in the 
amount of pain occurring many weeks before 
the basal metabobc rate fell They showed 
also that many of these patients could be fed 
thyroid extract and their basal metabolic 
level brought practically to normal without 
return of pain In extenuation of their bebef 
that the factor controlbng the basal metabolic 
rate is quite separate from the factor dealing 
with the circulation manifestation they dis¬ 
cussed the experimental results of Sham 
baugh who showed that adrenalin apparently 
is an important factor m the production of 
cardiac pain This relation of adrenalin they 
thought was affected by thyroidectomy and 
they reported that patients In whom anginal 
attacks had been provoked by the sub cut an 
eous injection of adrenalm failed to show pain 
when a similar amount of adrenalm was 
injected immediately following total thy 
roidectomy and at a time when the basal 
metabohe rate was still normal It appears 
from these studies that possibly the basal 
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metabolic rate la not the best or only measor 
Ing itick for the effect produced upon the or 
dilation by total thyroidectomy The relief 
afforded seems to be du^ In part at least, to a 
diminished adrenalin activity associated with 
the loss of thyroid gland secretion. 

The operation of total thyroidectomy as 
now performed carries certain danger*, chief 
ly those due to deprivation of the para 
thyroid function by removal of these glands 
(Le. tetany etc) and Injury to the recurrent 
laryngeal nerves Apparently parathyroid 
tetany has not proved to be a serious obsta 
cle since no one has reported grave cases of 
tetany It should be impressed oo others, 
however that the surgeons working with this 
problem have taken great precautions, In 
eluding even histological examination of all 
questionable tissue at the tune of the opera 
Uon In order to leave the parathyroids in the 
patient or if they have been removed to 
replace them in the pretracheal or sterno- 
mastoid muscles Moreover the knowledge 
that the feeding of viotterol and calcium 
lactate bv mouth can largely counteract the 
effects of parathyroid deprivation may give 
us greater conhdence in the treatment of 
patients in whom these important structures 
may be injured or removed The matter of 
injury to the recurrent laryngeal nerves has 
also been given particular attention and those 
surgeons moat interested in this procedure 
have settled upon the use of local anesthesia 
(procaine one per cent) in order that the 
patient may talk during that part of the pro¬ 
cedure when the recurrent nerves are exposed 
and therefore in danger of injury With com 
ptete exposure of the recurrent nerves and 
adequate hemostasis it is apparent that this 
difficulty can be overcome. 

There is, over and above the addition of 
this new therapeutic measure in the treat 
meat of heart disease, a psychological shift 


■which indicates a departure in surgical under 
takings of considerable moment, for here we 
have an operation deliberately planned and 
undertaken for the relief of a pathological 
viscus w which that viscus itself fs not 
approached. This operation which plsni to 
relieve the heart consists In the attack upon 
a perfectly normal structure and almost for 
the first time we tee the surgeon with full 
appreciation of physiology earning out a 
physiological rather than an anatomical oper 
atlon As science gives us knowledge we can 
hope that other procedure* aimed not at the 
diseased part, but at parts controlling the 
function in the diseased organ may be further 
elaborated Thus by shifting a little the 
activities of Nature we shah see Nature her 
self adjust the diseased organ to a more 
desirable activity and condition 

Em cm C. Cutix* 

METALAPAROTOMY FUNCTIONAL 
ILEUS* 

T HE Importance of the adynamic ileus 
which occurs following every laparotomy 
Is not sufficiently appreciated This 
ileus, which may be termed “functional" re¬ 
sults other from direct trauma to the Intes¬ 
tine or from stimulation of the splanchnic 
nerves which are inhibitors to the gut As has 
been shown repeatedly both expenmentaDv 
and dinfcally manipulation and exposure of 
the abdominal viscera to air cause on inhibi¬ 
tion of Intestinal movement and loss In tone. 
That such an Inhibition exists for a period of 
time after operation is not generally appre¬ 
ciated, however and ft Is the fail ore to recog 
nlze this ileus which Is frequently responsible 
lor a disturbed convalescence As in *h types 
of fleus, there is In addition to the decrease In 
tone and movement of the gut a diminished 

In* IW bnruu «f Urvcr t Sck-1 M ***“* 
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absorption from, and an increased secretion 
into, the intestine The intestinal tract is 
functionally inactive This type of ileus 
should not be confused, however, with the 
adynamic ileus which is associated with pen 
tom Us, although the two differ only in degree 
and extent 

The duration of this physiological 3 eus 
vanes considerably and is dependent largely 
upon the amount of mtra abdominal trauma 
dunng the operation Normally in cases in 
which there is relatively little mtra abdom 
inal operative manipulation, such as occurs 
during the removal of the appendix for a 
chronic appendicitis the functional ileus per 
sists for from six to twelve hours. If dunng 
this penod of time the gastro-mtestinal tract 
while functionally inactive, is kept empty and 
not overloaded by the administration of 
fluids or food either by mouth or by rectum 
the gut rapidly regains its tone and move¬ 
ment 

There may be no clinical manifestations of 
metalaparotomy functional ileus Occasion 
ally, however, nausea and vomiting are pres¬ 
ent, although these are not marked unless 
fluids or food have been allowed The prog 
nosis is good if the gastro-mtestinal tract is 
allowed to regain its tone before the ingestion 
of substances Altogether too frequently the 
anaesthesia is blamed for the postoperative 
nausea and vomiting even though it may be a 
contributory factor 

In the treatment of postoperative func 
tional ileus it must be realized first that such 
a condition exists. As the gastro-mtestinal 
tract is functionally unable to receive any 
material it is imperative that absolutely 
nothing be given by mouth, water and even 
more emphatically sweetened drinks which 
arc apt to produce abdominal distention as a 
result of fermentation should be avoided 
Morphine should be administered liberally 
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after operation (in the case of an adult unless 
some contra indication exists the patients 
should receive one fourth gram of morphine 
sulphate every four hours whether they com 
plain of pain or not) because as has been 
shown repeatedly both in the laboratory and 
m the dime, morphine increases the intestinal 
tone and does not inhibit the gut as is com 
monly thought. The morphine should be 
continued as long as there are any signs of 
fleus. All patients who have had an abdom 
inal section should have a heat tent applied 
to the abdomen, because os has been shown 
by Mueller, the application of heat to the 
abdomen causes a dilatation of the somatic 
vessels and a concomitant contraction of the 
splanchnic vessels Associated with the 
contraction of the splanchnic vessels there Is 
a decreased secretion into and an increased 
absorption from the gut and an increase m 
the tone of the gut wall Heat applied to the 
abdomen, therefore is beneficial in prevent 
mg and m combating ileus 

In those cases in which operation has been 
done on the gastric, the upper intestinal, and 
the biliary tracts there frequently occurs an 
increase in gastric, intestinal and biliary 
secretions. Because of this it is imperative to 
empty the stomach and upper portion of the 
intestine of its secretions in order to prevent 
stagnation and overdistention of the gut 
This is best accomplished by means of con 
tinuous suction through an indwelling duo¬ 
denal catheter as suggested by Wangensteen 
and Bartlett The duodenal aspiration should 
be continued as long as there is any evidence 
of increased secretion and stagnation, or 
during the penod of pylonc imbalance 
(Bartlett) 

As the metalaparotomy functional ileus 
persists usually only from six to twelve hours 
it is possible after this period of time to allow 
the administration of fluids by mouth These 
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should consist of hot water hot tea, or fat 
free broth. If these arc tolerated the patient a 
diet can be increased rapid!} so that cm the 
second or third morning unless there is con 
tinned irritation of the peritoneum the 
patient can usually tolerate a full diet. 
Sweetened dtints should not be allowed for 
approximate!} a week because of the fermen¬ 
tation and intestinal distention which the} 
are apt to produce If metalaparotomy func 
twnal iletifc Is considered and observed the 
incidence of postoperative distention will 
become marked!} diminished and even abol 
nhed except «v those cases with peritonitis In 
which there is a continued peritoneal Imta 
lion Vltox Ocnsxra. 

\ 1 \ ISECTION 

T HE subject of preservation of the right 
to use animals for experimental purposes 
b again before us id an acute form \\ e 
are informed that there is to be an organized 
effort to outlaw vivisection The American 


College of Surgeons is prepared to combat with 
all of Its energ} anj movement that hoi for 
its purpose Interference with the progress of 
scientific preventive and curative medicine 

The College contemplates the publication 
of a synopsis of the advantages of and neces¬ 
sities for a continued use of a nimals for medi¬ 
cal purposes—some for pure!} experiments! 
purposes, and some for biologic assays of 
drugs and pharmaceuticals, preparation of 
sera and vaccine*, biologic tests, teaching of 
surgical procedures etc. This publication will 
be widd\ distributed where It u thought the 
greatest good ma\ be accomplished in counter 
acting the attempts to cnpple the medical 
profession and endanger the lives of the entire 
population 

Mteotion is directed particular!} to the 
article entitled Health Benefits from Animal 
Experimentation which will be found on 
page* 858 to 840 of this Issue of Stncm 
GtvEcoLoci i\d Obstetrics, 

Fiutus H Manx 
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THE MEDICAL SCHOOL OF THE UNIVERSITY OF LOUISVILLE 

IRVIN ABELL, M D FACS Louisrnxa, kr-vrocxr 


T HE history of the Medical School of the 
University of Louisville is closely linked with 
tha t of Transylvania Medical School since 
the organization of the former was largely effected 
by members of the faculty of the latter who de 
sired the greater facilities afforded by Louisville 
over those then existing m Lexington. Transyl¬ 
vania University was established in Lexington 
Kentucky m 1780 in 1799 a medical school was 
added with the appointment of Dia Samuel 
Brown and Francis Ridgely as professors therein 
From 1799 to 1817 various appointments were 
made m the medical department and partial 
courses of lectures delivered Following this year 
the school entered upon a remarkable career of 
service In addition to Dre. Brown and Ridgely 
its faculty embraced a coterie of other bn Ilian t 
teachers, among whom are found Benjamin 
Winslow Dudley internationally known surgeon 
James Bush pioneer llthotomist Wilham Hall 
Richardson the erratic but brilliant Charles 
Caldwell John Eaten Cooke known for his 
humoral theory of disease and his heroic dosage 
of calomel therefor Daniel Drake, who with 
Samuel Brown was a great internist of his day 
Brown in 1802 four years after Jenner an 
nounced bis discovery of vaccination, having 
vaccinated more than 500 patients, Constantine 
Samuel Rafmesque, world known botanist 
Charles Wilkins Short, a botanist of national 
repute L. P 'Vandell Sr chemist, forceful writer 
and accomplished speaker sire of a distinguished 
generation of Kentucky doctors Robert Peter 
who performed a greater number of reliable 
detailed, practically useful analyses of the soil 
than any living chemist of his time John 
Ebcrle, teacher and wnter of medicine Thomas 
D Mitchell, teacher in the schools of Kentucky 
and Philadelphia Isathan Ryno Smith who later 
returned to Baltimore where, as surgeon and 
teacher m the University of Mary land ne estab¬ 
lished an enduring fame William Short Chipley 
distinguished alienist, and others of lesser attain 
meats. During the 39 y-ears of its active existence 
the medkal school taught 4,656 pupils and con¬ 


ferred the degree of doctor of media ne on 1881 
of that number, a contribution in medical educa 
lion of the day of incomparable value. The 
library of Transylvania today contains one of the 
rarest collections in this or any country of books 
and manuscripts published during the seventeenth 
and early part of the eighteenth centuries. The 
Medical S<diool of the University of LomsviDe 
when founded was known as the Medical Institute 
of the City of Louisville (Fig 1) a charter being 
secured from the State Legislature with the as¬ 
sistance of Dr Alban Goldsmith, a former asso¬ 
ciate of Dr Ephraim McDowell. The law 
authorizing the establishment of the ' Institute 
was approved on February 2, 1833 Section 6 of 
the original act is interesting in that it provided 
for clinical instruction an advanced step at this 
penod of medical education Section 6 That 
the trustees of the Louisville Marine Hospital 
may confide the medical department of said 
hospital to the Institute and the Mayor and 
Council of the City of Louisville may confide the 
medical department of the poor house and hospital 
to said Institute The difficulty In securing 
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medical teacher* crf recognized ability combined 
with tbe hek of adequate financial backing coo 
turned to deby the opening of the Institute 
lletause of Loumtllea strategic river location, 
rapidly increasing we and ctmaequentlv greater 
clinical faahtses sts member* of tbe Transylvania 
Medical Facultv during the first part of the 
1836—^7 acanon discussed and apparently unaru- 
mouslv agreed upon the ad\wabffit> erf iu re¬ 
moval to Louisville Thu action peedpftated a 
rather acrimonious fight involving the facultv 
the trustees, and the a Uzens of Leringtcc shich 
had as one of its results the opening of the Louu- 
\ille Medical Institute in 1837 with the following 
faculty Henry M Mflkr a graduate of Transvk 
vania, professor of obstetric* and diseases of 
* omen and children Charles Caldwell, a graduate 
oi the Irmemti ol Pennsylvania, professor of 
the institute of medicine and clinical practice and 
medical jurisprudence John Eiten Cooke a 
graduate of the Utavern tv 0/ Pennsyh-arua, pro¬ 
fessor of tbe them and practice of raedlane 
Lunsford FiltakamJell, Sr a graduate of Transyl¬ 
vania professor of materia medica, lecturer on 
chemistrv and dean of the facultv Joshua Barker 
Flint, a graduate of Harvard professor of surgery 
Jedetnah Cobb a graduate of Bowdoin professor 


Jededoh Cobb a graduate of Bowdoin professor 
of anatomy At the dose of tbe first session Dr 
Charles Wilkins Short of Transylvania assumed 
his duties as professor of materia media tnd 
medical botany while \andeU became professor 
of chemistry and pharmacy \t the opening of 
the third session Dr Daniel Drake (Fig 3) then 
international!} known accepted the professorship 
of chnlcal methane and pathological anatom} 
During his stay In Louisville he completed his 


monumental a ork, 1 Sntenic Trtallse UisUncal 
Etui apical and Pr actual an the Principal Discam 
0/ lit Intent* I alter aj k erfik I wm« as the) 
appear 1 n the CamcasiaB Uncan Indian tnl 
Es7*ik<jiu 1 aneiies of its Pafmltlum lie had 
devoted more than 30 years to the prrparaticn of 
this work the first volume of 878 pages illustrated 
with nineteen plates appearing in 1850 and the 
second one of 9S5 pages in 1854 

On April 33 1846 the University of Louisville 
was founded with two departments, the depart 
ment of medlane and the department oflaw and 
by amendment of the charter tbe Louisville 
Medical Institute constituted the Medical De¬ 
partment In 1840, Dr Joshua B FHnt resigned 
as professor of surgery and was succeeded bv 
Dr Samuel D Grots (Fig 3). a graduate of 
Jefferaon Medical College (i8iS) With tb e n 
ceptloo of one year. 1850 when be was professor 
of surgen in tie University of the dty erf hew 
kork, during which time the dish in Louisville 
was hUed bv Dr Paul F Eve, Dr Gross remained 
as head of the ttnpcal department for 16 v<*ri 
During this time under the stimulating influence 
of his leadership assisted by ha colleagues In l* 
University notably Daniel Drake and A ustin 
Flint (Fig 4) Louisville became the leading 
medical center of the \\est Moat of the werkee 
his monumental system of s ur gery was done 
during these years. His work on Diseases In¬ 
juries cad kfc/formariftiu 0/ <4r Lnanry Ofjs* 
was published In 1851 followed by that cm Feme* 
Bodies tn the hr passages In 1854. 

During the greater part of the past cent ury the 
system of medical education consisted erf appren¬ 
ticeship and attendance upon lectures There 
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were bat few hospitals, medical literature was in their spheres of activity Deans T M Bodine, 
its infancy and the advantages and opportunities W H. Wathen, C- W Kelly, P R. Taylor and 
afforded by the medical societies of today were T C Evans. Surgery and Clinical Surgery 
unknown The professors in the medical colleges T B Flint, S D Gross, P F Eve, B R. Palmer, 
were the accepted leaden, hence men of ability D W Yandell, A B Cook, R. 0 Cowling, 
sought such positions as a means of winning Tobias G Richardson, W O Roberta, H. IL 
recognition and distinction. With such conditions Grant, W L. Rod man J M Holloway A. M 
prevailing it was but logical that with the growth Cartiedge, Turner Anderson, L. S McMurtry, 
of Louisville as a medical center the number of Joseph Matthews, and W EL Wathen. Mediant 
men aspiring to teaching positions became so Austin Flint, Charles Caldwell, Daniel Drake 
great as to result in the establishment of new John E. Cooke, T S. Bell, L. P Yandell, James 
schools. The Kentucky School of Medicine was W Holland, Samuel Bemiss, John A. Ouchteriony 
founded in i8£o f the Louisville Medical College In W H. Galt, George Warner, E. D Force, Lewis 
1868, the Hospital College of Medidne in 187$, and Coleman Rogen, William Bafley.F C. Wft- 
and the Medical Department of Kentucky Uni son J B Marvin, John G Cecil and P B Scott, 
veislt} in 1808. The list of men who taught in the Obstetrics and Diseases of Children Henry Miller, 
five schools Is a long one the writer would select John E. Crowe John Hardin, Theophilm Parvin 
the iobcwnng as distinctive classifying them by H B Ritter, W H Bolling, J A Ireland, H. E. 
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Tuley Anatomy Jcdcdmh Cobb J W Beaton 

L D Burch, G W Bajlea, C. W Kelly, and 
M Bodine. Phynologv H M Bullitt, E R 
lmer Sam Cochran Cnematjy L D Hoaten- 
bme, Benja m m S iHim a n Ophthalmology otology 
and laryngology Dudley S Reynold*, M F 
Cooroet, J M Ray William Cheatham, T C. 
Evans, P R Taylor Dermatology I N Bloom 
Of these Dn Samoel Groaa, Tteopklta Parnn 
Jama Holland, and W i Bam Rodman removed to 
I’h&adelphia Dr Austin Flint to New \ ork, and 
Dn To was Richardson and Samuel Bemias to 
New Orleans, in which a ties they enjoyed dis- 
tinguuhed careen as leaders m the profession. 
These men taught during a tranuticc period and 
were the connecting hnks between the old and new 
eras With the advent of the laboratory the 
growth of biology chemistry and physiology and 
the development of the modern bespit*] mediant 
ceased to be emptneai, became more and more a 
science, and medical education conformed to the 
inevitable change In 1908 these five school* were 
merged mto one under the title of the University 
of Looi*vilie School of Methane With the union 
of the vanons schools the building which had been 
used by the Louisville Med teal CoDqje, located on 
First and Chestnut Streets, was taken over and 
ha* served for the teaching of the precBnkal sub¬ 
jects up to the present time (Fig 3) In 191* an 
agreement was made between the City Fathers 
and the Board of Trustees of the University of 
LctrisvfHe whereby the professional work of the 
Louisville City Hospital, an institntkn of 400 
beds (Fig 6) was placed en t i r ely under the direc 
tjon of the School of Medidne. Previous to this 
agreement the faculty of the medical school was 


appointed to serve In the hospital only during the 
school year during the summer months other 
physidims were appointed by the Board of Public 
Safety to care for the sick. All of the various 
services necessary for the adequate care of 
patients and for teaching together with offices fee 
mil time cli n ical faculty are housed m this 
boapital 

In iqjo teaching affiliations were made with the 
Wat env Hills Tuberculosis Sanatorium, a modem 
charitable institution wlthacnpcaty af 440- It® 
located seme seven miles outside of the aty and 
the students live and work there during a few 
weeks of their training In 193* 411 affiliation 
similar to that with the Louisville City Hcatatsi 
was made with the Childrens Free Hospital (75 
beds) which baJ facilities for the care of medial, 
surgical and orthopedic cases. This bospftal ts 
acroa the street from the City Hospital, an Ideal 
situation for the proper dbtribatian of patients 
between the two mstitntwn*. In this same year 
responsibility foe the maintenance and develop¬ 
ment of the Psychological Clinic, which bad been 
conducted for about ten years by an orgaolabc* 
of the Community Chest, w*j assumed bv the 
Psychiatric Department of the School of Meci- 
dae The out-growth is the Mental 
Clinic, housed cm the ground* of the Childrens 
Free Hospital Shortly afterward the department 
of pqbhc health and bacteriology’ of the medical 
school assumed control of the department at 
epidemiology of the City Health Office and in 
i&}4 it took over the City's Deportment a 
Bacteriology Such arrangements preclude pout 
leal Interference and allow easy access to teaching 
material. 
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It will be seen that the School of Medicine, 
through its affiliations, has 0x5 beds for purpose* 
of Instruction There are available to the students 
m addition, 150 coo dispensary patients a year 
The faculty at the present time consists of 1*7 
members, 65 of which are of professorial rant, of 
these 17 are on a full-time bans The minimum 
requirement for admission is 60 semester hours of 
collegiate work as hied by the Association of 
American Medical Colleges The classes are 
limited to 90 students each and the average en 
rolbnent in the school Is 350 
The University of Louisville, as a municipal 
institution receives by law 5 to 7 mills of the 
taxes collected by the aty, bat this covers not 


more than 35 per cent of the total operating ex 
pensc The remainder is paid from endowments 
donations, and student fees. The University, 
which began with the School of Medicine in 1837 
added during the succeeding years the School of 
Law m 1846 the College of Liberal Arts m 1907 
the School of Dentistry in 1018 The Speed 
Scientific School in 19x4 and the SU100I of Music 
m 1933 At the present time the enrollment for 
the entire University is in the neighborhood of 
1800 students 

The author wishes gratefully to icknowiedge the aid of 
Dean John tValker Moore and Dr Clarence Bird, bead of 
the department of *urjery in the complleljon 0/ the a bo e 
data 
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/’T'MIE excellent text on iurgi iff tnu/amy by 
I Callander is broadly conceived and well 
carried out The author a purpose baa been to 
present anatomic facta in term* of then clinical 
importance,’* to produce a book a. Inch would bo 
explanatory and uUbtarun rather than encyclope¬ 
dic The difficulty of such an undertaking h at once 
appreciated by an>one who haa attempted to teach 
aurfjlcal anatomy a courae which U too often other 
entirely anatomy or entirely one of surgical tech 
nlque To bo quite truthful, it ta not always eaay to 
lay just what surpcal anatomy ta, tnvwav Dean 
Lewi* fee la that the two subjects of surgery and 
anatomy are so mseparabh bound together that id 
his preface to the volume be writes In medical 
schools the surgical department should bold itself 
responsible for the proper approach to grows snst 
omy For that matter to should the depwrtmsnts 
of internal mediane ear noae and throat, eye 
obatetnea and gynrxofogy and all other depart 
tnenU 

Callander aucceeda in the task he set out to aecom 
plivh Tba book is made up in ten sections, each 
coming a definite region of the body In each 
•ecnon, the region is further divided into sub¬ 
divisions, each of which is taken In turn and dis¬ 
cussed from the anatomical and then from the 
surgical standpoint The book Is replete with ex 
cctient illustrations, many new and many repro¬ 
duced from numerous aources The selection of 
these lHuitralions a moat happy in that not only do 
they represent anatomy but surgical procedure* 
which empties* the Importance of the anatomy 
The text is dear bnef and readable Despite its 
rather large use and expense, the book fc» to be 
recommended to student* as well as to the surgeon 
Mtuuxx. L 11 wi 


TN tht* wtwk' on physical therapy Wolf ha* 
* gathered together the remits of ha experience fn 
sQ br an c h es of physiol therapy during ui to year* 
of medical practice. The book a packed fan of use- 
fnl Information and n a valuable textbook on thi* 
Important branch of therapy 
The author believes that routine treatment In 
physical therapy la a dangerous procedure, fan- 
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practical, and Inefficient, and that physical therapy 
most be used cm Its merits alone tie has t he re for e 
made a special effort to tell why he u*e* a crrtili 
method In a specific case. 

Dr W ifflam Bierman, director of physical therapy 
Beth Israel Hospital, Lew \ork, has written ex 
cellent chapters on the therapeutic use of hyper 
tbennla and minor dectrosurgerr The use of 
physical agents In discs.*es of the lower respiratory 
tract Is considered in a chapter by Dr Aoolph *> 
[jlicn, associate physical therapist, Mt Sinai 
Hospital rViYvcal therapr In otolaryngology b the 
subject of a chapter by Dr Fare! Jouard, ad pi act 
physical therapist, Mt Sinai Hoapiul 

The first part of the book by the author a do oted 
to a consideration of the theory and principles of 
ph\ ucal therapy with a specially valuable chapter 
on hydrotherapy Dr Wolf has had a tong open*** 
in the use of this vain able agent, awl be rightly 
states that hydrotherapy can be practiced on a far 
better and safer adentlhc basa than can the majority 
of our medications 

In part t which docuaae* the practice of phyriol 
therapeutics, Dr holl baa carefully given the tech- 
niqna for the use of physical therapy In the vatwai 
diaeaaea and Injuries in which It u Indicated He 
grves conservative discnsaioDs of, the u»e* of ph> deal 
agents and emotes illustrative cates. 

The last chapter on the ose of physical agents In 
gynecology uW Dr Madge McGotnne**. chief of 
dime. Department of Physical Therapy \ andertan 
Clinic, and director of physical therapy JDaericordb 
IIerrcatal Lew \ork 

This book can be recommended as an excefleat 
textbook for the atudent and general practitioner 
j 5 Cocim 

\ X/HENEVER a new roiame on surgery b forth 
' ’ coming from any of the great German dime*, 
the American profe*loQ haa been accnstcaned to 
anticipate something weQ worthwhile In the rectal 
work* of Dr Parr weare not dbappeinted Urepta- 
senta practically the lrfo work of a man who b 
eminently qualified by hb vast surgical and dfincal 
experience, under conditions of war and peace to 
apeak with authority on hi* chosen subject. 

In the Introductory chapter Dr Payr states test 
he intended originally to present only the techHijwe 
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of plus tic surgery In ankylosis. Soon, however he 
found that tin* could not be covered thoroughly 
without including a rfaumi of the pathogenesis and 
pathological anatomy of ankyk*u and In particular 
the Indications for surgery, because upon proper 
selection of cast* depends the successful manage 
ment, by whatever therapy 
The original plan contemplated the conduaion of 
the tint volume with the general operative tech 
nlque, but u the work proceeded the scope of the 
subject became »o vast that this section, together 
with special operative procedure*, has been left for a 
second volume, although in many places reference 
has been made to operative management Dr Payr 
has viewed the problem of reconstruction of the 

C * it In ankylosis from ever} conceivable angle, and 
given a complete dissertation on each phase, 
thus presenting in one volume all the essential 
principles of the study of plastic surgery in ankylosis. 
We may look forward to the second volume, wherein 
operative procedures will be considered, with equal 
anticipation 

He has given us, in great detail the consideration 
of the pathological anatomy physiology histology 
and mechanical anatomy of the Joints His sub¬ 
divisions of the problem arc many he discusses con¬ 
genital and accidental factors leptlaemla the 
ankylosis due to inactivity infection, and asepsis 
and such co-ex is ting factors as arthritis, gout, 
tuberculosis, and lues The chapters devoted to 
animal experimentation in its application to plastic 
surgery on man, are exceedingly interesting Here 
he studied the production of antvlosis, with the re 
sultant pathological histological, and anatomical 
finding*, and he earned the work forward to observa 
buns on the physiological regeneration of the joints 
of the joint capsules and ligaments, and of the 
synovia. 

Of great practical interest is the discussion of 
methods of investigation from the standpoint of 
diagnosis, wherein are enumerated dim cal and 
bacteriological laboratory studies, the interpretation 
of \ ray findings, and the evaluation of these In¬ 
vestigations in the diagnosis and prognosis 

His theories on the regeneration of the joint as a 
whole and in part are sure to arouse widespread dis¬ 
cussion among men in this country who have been 
working along similar lines, as many of his concepts 
are entirely new to us Particularly apropos at this 
time Is his discussion 0! arthritis in relation to 
ankylosis, and the question of focal Infection, endo¬ 
crine influence, and general constitutional factors. 

The book Is beautifully Illustrated For the man 
who reads it in the original German, It will be a 
treasure trove on behalf of the great majority who 
do not read German, the hope Is expressed that when 
it comes to translation, as it unquestionably should, 
it falls into the hands of someone who will do it 
justice. 

As is to be expected there is an elaborate and 
altogether satisfactory Index. 

\\ njjAM A. IirnDxJds. 


I N the introduction to Sent* Aspects of Ik* Cancer 
Problem W Blair Bell state*— It is dear that 
Man can survive in the progress of evolution only so 
long as his Intellect and accumulated knowledge are 
sufficient to enable him to overcome the physical and 
mental stresses and injuries that follow in the wake 
of dvxlixation, and can deal successfully with the boat 
of organic pathological processes that may prey upon 
him la our intelligence great enough, and our 
store of knowledge sum dent to enable us to conquer 
thU menace (cancer)? If they are, mankind will 
endure for another season if they are not, we can 
hardly foresee what fate may be In itore for the 
human race 

Man has made an unrelenting fight against cancer 
during the past hundred years, the problem being 
approached In many way* nevertheless there is an 
apparent increase in cancer prevalence Com 
paratively little attention has been addressed to the 
spread of cancer, especially in the form of a careful 
study of the character of the metastatic lesion and 
the fate of cancer cells when deposited m foreign «rfL 
Willis, in a carefully prepared monograph 1 adds a 
distinct chapter to our present knowledge of this 
important phase of the cancer problem. He states 
In the preface of this work * No comprehensive 
account of the mode of extension and metastasis of 
tumours is available Textbook* of pathology touch 
but lightly on the subject and ignore many of the 
problems presented by it, and spedal works on 
oncology view tumouri chiefly from the aspect of 
their primary origins and not from that of their 
metastatic destination Much experimental work 
ha* been devoted to a study of the fate of tumour 
ceils artificially Injected in various utuations In 
animal* In the spontaneous metastasis of tumours, 
nature displays to us in the human being a great 
variety of tuch experiments already performed and 
presenting a aeries of end-result* the meaning of 
which it i» our task to Interpret It may be that thi* 
interpretation, heretofore but Httle assayed, may 
uncover acme of the lecrets of neoplastic growth ' 
Willis bases his conclusion* upon a careful study of 
333 personally conducted autopsies in cases of 
m a ligna nt disease and upon a moat painstaking 10 
vestigation of the literature, his bibliography cover 
ing 83 pages. A synopsis of the autopsy protocols is 
given In an appendix. The book Is divided into two 
parts Part I is devoted to the consideration of the 
general aspect of the spread of tumor* and Part II to 
secondary neoplastic tumor* of the individual organs 
and tissue*. Many Interesting avenues of thought 
are opened in the consideration of these topics two 
of which impressed themselve* upon the reviewer 
The care in deciding whether a tumor is primary or 
secondary especially when a surgical removal 1* being 
contemplated and the vagaries displayed by blood 
borne tumor cell*. It I* a strange incongruity that 
tumor cell* rarely grow to form metaitatic neoplasm* 


Umcowb 0/ t»* Hah* In wmii or Ucmcax. Rnma. 
lf*n*V^ D r ? T - T “TV Htnuv Bccrr. 9 , A. Wills, 

M D B 3 D Sc London J fc A. CWiifl, iju*. ^ 
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T HE exceDent text on Sarileal Analtmy bv 
Callander b broadly coocaved srvd well 
earned out Tbe author » purpose ha* been to 
present anatomic facta in term* of tbeir dinkal 
Importance,'* to produce a book, which would be 
explanatory and utilitarian rather than eno,dope 
die The difficulty of tnch an undertaking a at once 
appreciated by anyone wbo ha* attempted to teach 
surgical anatomy a count ahicb it too often either 
entheir anatomy or entirely one of surgical tech 
nique To be quite truthful, it u not alwty* ea*y to 
*ay jn*t a hat surgical anatomy i», anyaay Dean 
Lewi* fed* that the tao *ubyect» of *urgen »od 
anatomy are *o inseparably bound together that in 
W* preface to the volume he antes In medical 
schools tbe surgical department should bold itself 
responsible for the pcoprT approach to gross *oat 
omy For that matter ao should the department* 
of internal methane ear note and throat, eye, 
obatetrky and g> necologv and aQ other depart 
ment* 

Callander succeed* in tbe ta*k be *et out to accom- 
plith Tbe book u made up in ten section*, each 
covering a definite region of the body In each 
section, the region » fort bet divvied into sub- 
division*, each of ahich u taken in turn and dts- 
cuaaed from the anatomical and then from tbe 
rorgicml standpoint The book 1* rqrleto with rt 
cefleot illustrations, many new and many repro¬ 
duced from nnmerouj source* Tba selection of 
these iflnitratxm* 1* most happy in that not only do 
they represent anatomy but surgical procedure* 
which emphasize the importance of the anatomy 
The text is clear bnef and readable Despite iU 
ratber large wi and expense, the book t* to bo 
recommended to stndenU aa weQ aa to tbe surgeon 
HrcaixL L )li*» 

T\ this work* on physical therapy Wolf ha* 
pthered tofether the result* of ha experience In 
*D branches of physical therapy during ha to j ear* 
of medical practice The book a packed full of use¬ 
ful information and U a valuable textbook on this 
important branch of therapy 
The author behem that routine treatment In 
physical therapy Is a dangerous procedure, fm 

•rsocil linn Br C Lu»«t CiBraSv ,A • UD FA CL 
Wgi r »w« < kf Dw» Lira, M D . Sc P LL D FACS Ffck 
SManlLoaloi * ■ lmlnCi, « 1 

tmw« or rm-u Tnun IWy* F Witt, U D 
Fwrwwokr L T HUr U D NnTrriIM L»l:» D AxvhtM— 
Certwy C» be fail 


practical, and inefficient, and that physical thenpy 
must be used on ita merit* alone He has therefor* 
made a special effort to tell why he uses * certain 
method in a specific case 

Dr U Uham Blerman, director of physical thenpy 
Beth Israel Hospital, New kork, has written n 
cellent chapters on tbe therapeutic use of kyper 
tbermia and minor electrosurgery The use tf 
physical agent* in diseases of the lower rwpfrstor) 
tract b considered in a chapter by Dr AcWph K 
LtLien, associate physical therapist JU Sn*i 
Hospital rbysJad therapy In otolaryngology b the 
subject of a chapter by Dr Fare! Jouard, adfooct 
physical therapist, Mt Sinai 11 capitaV. 

Tbe first part of tbe book by the author b deroted 
to a consideration of tbe theory and pnncipic* of 
physical therapy with a specially valuable chapter 
on hydrotherapy Dr W oil has had a long expenescr 
in the use of thu valuahle agent, aod be rightly 
states that hydrotherapy can be pcictkcd ou a fir 
better and *afer scientific basis than can tbe ra* Jonty 
of cmr medication* 

In part* which diwmsses tbe practice of ph> *c*I 
therapeutics, Dr W olf has carefully given the tech¬ 
nique for tbe use of physical therapy in tbs various 
doeaws and injuries m which It l* Indicated He 
gives conservative discusriocs of tbe n*e* of pfnsfcxl 
agent* and quote* illustrative cases. 

The last chapter, on the use of physical agents b 
gynecology b by Dr Madge llcGulnne^ dm « 
dude. Department of Physical Therapy, \ andetbh 
Chnlc, and director of physical therapy Mbencortn* 
Hospital, New kork 

This book can ba recommended u an excefiett 
textbook for tbe Undent and general practitioner 

/ s Cocao 


\\l HEN EVER a new volume oo surgery b fartb- 
’ ’ coming from any of the grot German cumo, 
tb« American profession has been *ccustcC *d to 
antlcfpat* something well worthwhile In th* 
work* of Dr payr we are not disappointed It I ^ r T 
«nts practically tbe life work of a man **» ° 
eminently qualified by hb vast surgical and 
experience, under condition* of war and peat*, w 
speak with authority on hb efaewen subject 
In tbe Introductory chapter Dr Payr st*te*tMt 
be Intended originally to present only the techniTwe 
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CTiued as a whole ntther than u Individual nxb- 
sUnces with particular properties and 1 pedal tech 
nique*. A brief discussion of the theory of narcosis 
precedes the practical consideration*. The chapter 
d ealing with functional and organic c h a n ges pro¬ 
duced under arueethesia is particularl> detailed. 
The directions as to the selection of anaesthetic 
agents and the techniques for their administration 
are not sufRdently complete or detailed to serve as a 
practical guide in the management of narcosis. A 
scries of diagrammatic tables is presented, however 


which graphically indicates the clinical manifestations 
during the successive stages of narcosis with some of 
the more frequently used anaesthetics A history of 
anresthesia Introduces the work, but many of the 
dramatic qualities of the story are lost in the tell in g 
Furthermore numerous minor misstatements limit 
the value of the historical review Because of the 
difference in the type of reader for whom the work is 
intended, this book will probably find little use as a 
practical textbook m this country 

Leo M Zimmerman 
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Books received are acknowledged in this department, 
and such acknowledgment must be regarded as a wrfuaent 
return for the courtesy of the sender Selections will be 
made for review in the interests of our readeri and as 
space permits. 
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Theslng. MJD Translated by Eden and Cedar Paul. New 
York Emerson Books, Inc. 1034 
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\ork The Macmillan Company 1934- 
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more W llliam W ood and Company 1934 
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M.D and Stanhope Bayne-Jones, M.D 7th rev ed. New 
York and London D Appietoo-Century Co 1934 
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Sueflememt By Otto Folln. cth ed. New Yoit and 
London D Appietoo-Century Company 1934 
Fuss uhd Bedx mix Eixtatituvcch und derem 
Behaedujwg. By Prof I>r med Georg Hohminn rd 
ed. Munich J F Bergmann, 1934. 

POTTDTES AMD PRACTICES DUUMO LABOl AMONG PlIMI 
uve PinriEi Adaptatioxs to Modern OmmHJ. 
etc. By Julius Jarcho M D, F.A.CLS New York Paul 
B Hoe her Inc., 1934. 

Caxch Edinburgh 193A. Published by The Cancer 
Control Organisation for Edinburgh and Southeast Scot 
land. Edinburgh E. 4 S Livingstone, 1034. 

Maternal Moelalttt IK Fitteem Stater United 
States Department 0 1 Labor Children ■ Bureau Bureau 
Publication No *13 Washington United States Govern¬ 
ment Printing Office 1934. 

TrATTEMXMT chiruroical des ntsums akces otari 
enxu By G Jeanneocy Paris L'Expansion Sdentlfique 
Fnmcalae, 1934. 

Tim Prospective Mother, a Hakdbook rot Women 
Dusdcu Pregnancy By I Morris Slemons, M D 3d ed 
New \ork and London D Appleton-Century Co 1934 
The Operative Treatment or Collum Femoxls 
Fracture*. By Sven Johansson, M D Copenhagen 
Levin ft Munksgmard 1934 

The Cyclopedia or Med kike. George Morris Piersol 
B S MJD and Edward L Bortx, A B, M D \ol x 
Philadelphia F A. Davis Co 1934 

\ Textbook or Gymecologt By Arthur II Cortis,M D 


rd ed Philadelphia, London W B Saunders Co 1934- 
The Sinistle Shepherd. a Te violation or Giza la uo 
Fracastoro s Sypotuih* Sin de Moebo Gallico Lihei 
Tara. By William Van Wyek. Los Angeles The Prim* 
vera Press, 1934 

Essentials or Infant F rrrrrw n and Pediatric Peac 
tick By Henry P Wright, B.A. M D London Oxford 
University Press, 1934 

Teaniactions or the Southkzn Sueokal Asaocia 
tiom \oL iIvl Forty-Sixth Ann ua l Meeting Edit ed by 
Robert L Payne, M D New \ ork Paul B Hoeber.1934. 

Atlas Fundus Oculi By William Holla mi \vilmer 
M D LL D, Sc D Introduction by Warfield T Long 
cope, M D New \ ork The Macmillan Co 1034- 
A Textbook or Hotolooy By Harvey E. Jordan A-H., 
Ph D New \ ork, London D Appleton-Century Co 193.1. 

A Text Book or Patholooy Edited by E, T Bell, 
M D id enL rev ed. Philadelphia Lea ft Feblger, 1934. 

The Autonomic Nektous System By Albert Kunta 
Ph D M D id enl and rev ed. Philadelphia Lea & 
Febsger 1934 

Practical Talks on Heart Disease. By George L 
Carlisle, M D Springfield Illinois, and Baltimore, Mary 
land Charles C. Thomas, 1934, 

Industrial Maladies. By Sir Thomas Legge, C R F. 
MJD (Oxon ) D J* H (Cantab ) Edited by S A. Henry 
MA MD DPR (Cantab) DTJM. (Liverpool) Lon¬ 
don Oxford University Pres*, 1934 

A Textbook or Histology Functional Sionutcance 
ot Cells and Intercellular Substances By E V 
Cowdry Philadelphia Lea ft Feblger 1934. 

The Lite or Si* Robert Tones By Frederick W ataon 
Baltimore William Wood ft Co., 1934. 

The Anatomy or Surgi cal A pproaches By L. C. 
KeBogg M D Baltimore Wiliam Wood ft Co., igj4. 

The Radiology or Bonis and Joints. By James F 
Bralsford M D (Bham) MJLCJS (Eng) Baltimore 
W lUIam W ood ft Co 1934. 

Human Sterility, etc. By Samnd Raynor Meaker 
MJD Baltimore Trie W ilTlarm ft U llHix Co 1934 
Physical Diaokocs. By Richard C. Cabot, M D 
nthe d B altimore William W ood ft Co 1934 
A Text Book or Medical Psychology By Ernst 
Kretschmer Dr Med Translated by E. B Strauss, M.A 
D M (Oxon ) London Oxford University Preis 1934 
Collana Manuali del Peltdlnko N.47 Ueolooi \ 
Peattca Contend to ad uso on med rex By Dott Prof 
Enmjmo Mbgnrrini Preface try Prof Roberto Mm 
sandri Rome Luigi Poxxi 1934 
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health benefits from animal experimentation 

IteUED BY Tit* AltEJUCAW Couto* or SdOEONfl PnEPUlED BY BOWHAK C. Cacrrmx, M-D 


I T u interesting to »tand in the concourse of woman with bulging eyes and a lump In her neck, 
one of our large railway stations and Batch a case of exophthalmic goiter the poor dytpeptx 
the people who paaa through it. flow few with an ulcer of the stomach the woman with the 
bowed legs we see and how few are pock marked' lump In her breaat and the line of young children 
^Yhat dear eye* they ail have' How lew hunch- coming In to go through the process cf protection 
back* there are and how few *how diafigunng from amiOpoc, typhoid fever diphtheria or acar 
•can on the neck! Compared Bith condition* In let fever or to ha\e tbdr teeth and tomfl* at 
this country *-t the turn of the last century and m tended to in order to prevent future heart or 
tome foreign countries at the present time, thla Vadney disease, 

picture indicate* an immense pregre** in the Preventive and c ur a ti ve identlfic medicine can 
control of rirketa smallpox, trachoma, and tuber do much for than alL It can give promise of life 
cuWais of the *pinc and of the gland* of the neck to the case of jwrmckw* anemia to whom hi teen 
Each of in demand* that our family phywdan yean ago we could offa little moot than pltv a 
ahall be able to prevent sickness and at an> coat great dbcoven that came a* a climax to research 
lhall do the nu»t potrible for u» when bc do get which waa started pureh as a laboratory bl¬ 
ack. It u impotable for him to take preventive vestigation Into the coloring matter of the blood 
or curative manures, surgical or otheririae. with Science can enable the diabetic to live a normal 
out oaing knowledge that has been gained from life after proper education In diet and the use of 
work on lower animal*—mice, rata, guinea pig*, insulin it can relieve the gcntCr ca*e and It can 
rabbits, doga, monkeys, hud*, horse* cows, and cure the stomach ulcer Beaumont a IT S. »rm\ 
other animaia The drugs and other remedial surgeon, la 1825 had a patient who had been shot 
agents that he use* are tested and standardized through the stomach and It wa* ncccsaarv to «- 
on annual* Warn ofhis diagnostic test* are per tablish a permanent opening between the *tom*cb 
formed on animal* Hn mrjpcal technique has and the abdominal «-*T 1 He *eired this opfjortun- 
betn perfected 00 them New know ledge of lti to *tud\ the proeexa of digestion directly f® 
practical "aloe in health as well a* In disease the first time it had been done and the result* 
Lome* from than and must continue to come from were of great importance. But how much more 
them Mari', of the protective and curative easily this can be done now on animals 1 We know 
igtnts art manufactured within their bodies that the lump in the breast can be removed and 
Moreover the benefit to animal* tbemadve* ha* possible cancer prevented or early cancer cured 
been a* great a* baa that to human being* Vi e also know that the chUdren will be protected 
EpuootK diseases have been controlled and pro- against many needles* disease* by the p r eventive 
vtntive and Curative measures have *a\ed the measures now so readily employed 
h vs of million* of animal* Now let us tee what Let u* move 00 to the laboratory and see the 
progress ha* been made by the uae of animals doctor examining the sputum for tubercoks* 
and how it has been accomplished bacilli, the smear from the throat for diphtheria 

First we will go to the admitting office of one bacilli, the blood serum from the patient fir 
of our large hospital* and watch the stream of evidence of typbeid fever cr syphilis, or relapsing 
patient* pawing through. See the poor thin pale, fever the intestinal contents for blood, moco*, 
nervottt man with severe anamna going In to see amebae round worms, flat worms or other para 
the medical man who will restore nis color and sites, the ipinal fluid for evidence of infantile 
strength with liver, the fat w oman who baa over paralysis or other derangements of the nervtw* 
indulged at the table and has avoided exercise system, the stomach content* for evidence cf 
now suffering from dlabetr* the nervous exdtahk uker or cancer the tissue from the breast for 
83S 
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rancor or other tumor, the unne for evidence of 
nephritis or diabetes and see him preparing the 
diagnostic and curative sera and vaccines Tor a 
number of diseases. 

Next let us go to the pharmacy where the 
digitalis for heart trouble, the insulin for diabetes, 
the stock vaccines and sera, the castor oil and the 
vicetera] the Epsom salts and the soda bicar 
Ixmate are dispensed along with all the other 
drugs. Here let us pause and think that none of 
these preparations that are used so commonly 
would be safe to give to a patient unless they had 
been purified and standardized as to dosage or 
sterility by try ing them on animals and detenmn 
mg their unit values. 

A visit to the department of operative surgery 
in the adjoining medical school will be of great 
interest. Novitiates in medicine who already 
have studied their chemistry biology, anatomy 
physiology pathology and bacteriology are 
being ledby competent and experienced surgeons 
mto the realm where they may become familiar 
with the appearance and feeling of living tissues 
and are learning the surgical technical methods of 
cutting suturing, ligaturing preventing infection 
and bandaging so that they may be fitted to save 
lives in emergencies Here also we see the ex 
perl diced surgeon, who has had an idea of some 
new surgical procedure that he thinks may be 
feasible, trying it out on some animal and perfect 
ing his technique before attempting to cure the 
baffling human case that has been entrusted to 
his care. We will see the animals anesthetized, 
sterilized, and cared for with every precaution so 
that the outcome of the various procedures may 
be known without the occurrence of complies 
Uons, On the wall are posted Instructions as to 
the care of the animal a. It is m rooms such as 
this that surgeons within very recent years have 
learned how they may open the skull and treat 
many diseases of the brain, how they may sever 
nerve roots to relieve Intolerable pain, how they 
may sew up the ruptured heart or remove a dis¬ 
eased lobe of the hmg how they may remove the 
spleen or sew up the liver after a severe crushing 
oca dent, and also how to improve upon many 
older surgical procedures. 

The anatomical structure and functional activ 
ities of many of the organs of the dog are so 
similar to those of man that It makes its use al 
most imperative in some studies. However there 
is a voluntary restriction of its use by medical 
scientists to those case* in which some other 
animal would not serve the purpose as well or 
nearly as well 

Over at the veterinary station we will find all 


sorts of animals benefiting from the experimental 
work. Animals are subject to many of the same 
disenas are humans, and their methods of pre 
vention and treatment are similar Moreover, the 
control of diseases that are peculiar to animals is 
as great an accomplishment as has occurred with 
human diseases In serving others they have 
served themselves. In dogs distemper can be 
prevented and rabies can be reduced. In cattle 
tuberculosis easily can be detected and eliminated. 
Parasites can be removed. Anthrax tetanus, and 
hog cholera can be prevented. All of these dis¬ 
eases have caused untold suffering and economic 
loss which research has made needless as, for 
example m hog cholera which m 1014 killed 12 
per cent of the swine in the Uni tea States, and 
against which it is now possible to obtain nearly 
100 per cent protection. 

What is worse than a rabid dog? What gives 
greater fear than the bite of a mad dog? Through 
the Pasteur treatment the dangers of hydro¬ 
phobia have been reduced enormously, and the 
number of persons now annually treated for this 
disease mounts to the almost unbelievable num 
her of hundreds of thousands. How many would 
hesitate thus to protect themselves after being 
bitten b\ a rabid dog even with the knowledge 
that their individual case will entail the sacrifice 
of several animals? 

Having witnessed these evidences of progress, 
and knowing of much else that cannot be included 
m detail in a limited space—the great reduction 
m infant mortality and the control of infec 
tious diseases the purification of our water, mIR, l 
and food, which we all take for granted and by 
reason of which we continue to exist, the prog 
reas in the control of cancer, and the increase in 
the Hfe span from 45 to 59 years within the past 
35 years with the prediction that it will be in¬ 
creased still further—let us pause a moment to 
consider some of the factors that have served to 
bring all this about. 

If this preservation of health and increased 
longevity are to be continued then the use of 
a n i m als must be allowed. Physicians have not 
hesitated to sacrifice themselves in experiments 
for the progress of science or to prove then- 
theories. Very recently we have the example of 
Dr Park of New York and his associates allowing 
themselves to be injected with the killed virus of 
infantile paralysis in order that their bodies 
might produce substances that would protect 
others against the disease. And still more re 
cently Dr Kolmer of Philadelphia has tested on 
himself and his two children what he believes to 
be a preventive against infantile paralysis James 
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Carroll of the Walter Reed \eQow revcr Coo- 
muftioc wbnutterl himself to the bite of a mos¬ 
quito infected with the yellow fever x'irus and 
came successfully through an attack of yellow 
fever Not *0 fortunate was hia fellow member 
on the Commission-, Jesse W Lrueor who wa» 
accidentally bitten by an infected mosquito dur 
mg their experiment and died from the dtsease- 
Noguchl u another notable em mplc of a martyr 
to aaetice Daniel Carr!00 Dutton Ricketts, 
and ilcChnbc all k*t tbor li\ e* in ux-ettigating 
thedlaeases with which their names arc associated. 

Sir Frederick G Banting pnned ha theory and 
dexeloped insulin at the sacrifice of approximately 
thirty dogs Today the five* of a miHion people 
baxe benefited from ita use John B Murphy m 
perfecting hi* method of sealing together the tom 
or cut ends of the mtestme b\ an ingenious but 
ton used fifteen or twenlx dogs, and *< a result 
conn ties* human lives luxe been nixed 

Such example* could be multiplied el moat ad 
mSniittm We know that the medical sdentists 
unselfishly baxt made possible all the progress 
of which ae haxe spoken We discern the un¬ 
reasonableness and meonststenev of thoae who 
aoukl hamper it when thex daily eat fish flesh 
or fowl We know the human and humane char 
acter of our medical fraternity who will ait up 
mght after night with you when xou need them 
and we alio know the conditions under which 
thex practice animal experimentation 


Let me refer to only a few of them with refer 
ence especially to dog* Only derelict or con¬ 
demned dog* from the pounds are 10 used, and 
not the pet* of ourselves ot our friends or ex en of 
our enemies In order to be allowed to obtain 
dogs for experimental purposes an institution 
first must submit to thorough Inx estimation before 
approval Is gix en 

Laboratory worker* haxe drawn up sets cf 
rules for the care of the dogs and these are 
adhered to rigidly The dog* really live fixes of 
luxury compared to ordinary street fife. Cages 
and runways are kept dean and airy and are 
sterihxed at regular interx all. Food is especially 
prepared for them In diet kitchens, from widen 
recently has come much of our knowledge of the 
all essential x-itamin contents of our foods Before 
most operations they are onxsthetired and If to be 
sacrificed are killed painless! \ After open decs 
their care lias Important In the result of the work 
as is the operation Itself The affection that 
dex-elops between a dog that has been experi¬ 
mented 00 and his Burgeon Is suffident evl«nte 
of the lack of crudtx 

Bat what can be said of the cruelt\ of the 
persons who seek to hamper medical progress 
which promises a still greater saxdng of Efe 
greater prolongation of the life span and greater 
relief of suffering by placing restrictions and 
hindrances about those who are devoting them- 
selves to human and animal welfare? 
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O NE reason why the breast has been 
called the mother of surgical patholo¬ 
gy is the protean character of mam 
mary cancer Although cancer of the breast 
is basically a disease entity it is really not one 
but many diseases The diffuse duct cara 
noma, the bulky adenocarcinoma, the intra 
cystic or Intraductal papillary carcinoma the 
acute inflammatory carcinoma, the sweat 
gland carcinoma and Paget’s cancer arc all 
varieties of mammary cancer yet they differ 
greatly m their clinical and pathological char 
a etc ns tics. A rare and interesting subvariety 
is the gelatinous carcinoma of which we have 
had the opportunity of studying 30 cases 
Gelatinous degeneration of tumors has long 
been of speculative interest, since 1816 when 
Otto first described gelaUniform carcinoma of 
the stomach The first accurate histological 
study was made by Johannes Mueller Gelati 
nous degeneration is more common In malig 
nant neoplasms of the digestive tract and 
generally occurs m regions covered over in the 
normal state by an epithelium which secretes 
mucus Its occurrence in the breast is rare and 
excites interest because this organ does not 
normally secrete mucus, nor arc its cells mu 
cigenic in appearance The gelatinous cam 
nomata of organs other than the breast c g 
of the rectum and stomach have a relaUvely 
low degree of malignancy growing slowly and 
metastasizing late m their course. In this 

b»fcr« Iba Iwpal Scrtlac, Kl* 1 art Acach 
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respect they resemble the gelatinous cara 
nomata of the breast 

Gelatinous carcinoma has been variously 
named as gclatmiform carcinoma (Billroth) 
carcinoma myxomatodes (Dixon), myxoid 
carcinoma, mucoid or mucous carcinoma, col 
loid carcinoma, carcinoma gelatinosum and 
carcinoma mucosum The term “colloid” can 
cer should be abandoned in favor of gelati 
nous ’ carcinoma, which designation is more 
truly descriptive 

INCIDENCE 

Gelatinous carcinoma is a rare variety of 
mammary cancer The inadence is uniformly 
given by' many authors as i to 3 per cent of all 
cancers of the breast We were able to dis¬ 
cover only 30 (1 56 per cent) gelatinous car 
dnomata m a histological review of 1922 

TABLE I—INCIDENCE Or GELATINOUS 
CAKONOIU IN THE BREAST 

Per Cat 

G**b* 49 In 1 944 mammary cancers 166 

L*nge rrln ijSumammaiy emetn 093 

Lee Hauser and Pack 30la 1,911 mammary can 
ecu (personal cases) 1 56 

Lee, Hauser and Pack 144 In 10,355 nummary 
cancm (collected cases) 1 jq 

Lewis and Retohofl 11 In 950 mammary cancers i 3 
Malherbe 7 In 316 mammary cancers 1 14 

Schmidt 1 in 81 mammary cancers. 1 11 

SImmondi 4 In 1^00 mammary cancers 033 

Spmgtalhai so In 63S n umm ary cancers 313 

Stout 1 1 

Warren and \VI than) 3 In 161 mammary cancers t 85 

if erf M»i>a*a, tvtofco J 5J4. Dareuad, 
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nummar y cancers. Cbeatle and Cutler be 
lieve this tumor to be more common than 
generally supposed basing their conviction on 
the use of -whole serial sections of the breast 
and so discovering gelatinous degeneration In 
turnon In which its presence was totally un 
suspected In our opinion the purely gelati 
nous carcinomata, recognised grossly as inch 
are of great rarity although gelatinous degen 
erabon of parts of any of the varieties of 
breast cancen may not be so infrequent 

CLASSIFICATION 

Gelatinous carcinomata of the breast are 
logically subdivided into two distinct groups 
based on physical findings, dmlcal course 
gross and microscopic patbologicnl anatomy 

1 Primary gdahnous carcinoma in ickuk 
the gelatinous features predominate The gelati 
nous element presumably arises dc note with 
the onset of malignancy In a pre-existing 
papillary cyatadenoma This type occurs uiu 
all} in patients of advanced age It is of ex 
tremeJy slow growth and may exist many 
>ears before it Is suspected to be card noma 
tons The absence of skin adherence and 
nipple retraction the encapsulation of the 
tumor and the infrequency of metastasis con 
firm the relative benignity of this variety of 
mammary cancer The tumor has the gross 
appearance of a gelatinous or mucous cyst and 
under the microscope the epithelial elements 
are few and scattered. These encapsulated 
gelatinous caranomata have some times been 
cured by local excision although this treat 
ment Is not recommended as a routine pro¬ 
cedure 

2 Ordinary carcinoma of tht breast vttk tec 
ondary gelatinous degeneration The bulky 
adenocarcinoma of the breast, which has a 
tendency to undergo spontaneous degenera 
tive changes is the histological type most fre 
auently involved the ductal caranomata may 
show similar though less marked gelatinous 
changes The gelatinous character of the tu 
mor may or may not be grosdy discernible It 
may be recognized m some tumors only by 
microscopic examination, and then found to 
Involve only a portion of the carcinoma U e 
have the Impression that the gelatinous de¬ 
generation is an incidental occurrence In these 


cancers, which may retain their full degree of 
m alignancy We have observed gelatinous de 
generation in a carcinoma of the breast in 
which other parts were anaplastic and highly 
malignant (Fig 4) This group of gelatinous 
caranomata of the breast have no dutingmsh- 
ing dim cal or pathological characteristics. 
They may occur in patients of all ages the 
rate of growth degree of malignancy tend 
ency to metastasize and physical signs pro¬ 
duced are the same as for ordinary mammuy 
cancers of the tame histological classification. 
The gelatinous degeneration originates ia 
either the connective tissue or epithelial dc 
ments of the tumor or both This origin can 
not be determined in many cases These sub¬ 
divisions have been dassified as follows 

a. lfyxoid carcinoma A variety of gelati 
nous carcmoma of the breast in which the 
gelatinous changes arise by metaplasia In the 
connective tissue, i e. it becomes myxomatous 

b Mucoid carcinoma A variety of gelati 
nous carcinoma of the breast in whkn the 
gelatinous material originates directly from 
the carcinoma cells. 

OIOSS PATHOLOGICAL ANATOMY 

The classification which we have adopted 
for gelatinous carcinomata of the breast tales 
full cognizance of the marked difference i n the 
grow appearance of these tumors. The type 
dassified as showing secondary gelatinous de¬ 
generation Ln any of the histological varieties 
of mammary cancer has practically do distin 
guUhlng grots characteristics. The wholly 
gelatinous carcinomata of the breast on the 
other hand constitute a definite dlmcopatbo- 
logical entity V. e shall confine our descrip¬ 
tion largely to the encapsulated purely gelati 
nous tumor 

The encapsulation of the tumor and the 
freedom of the akin nipple, and breast fat 
from invasion after yean of growth may con¬ 
fuse the diagnostidan Ewing states that the 
small and wholly gelatinous neoplasms in the 
breast may be mistaken for simple muccus 
cysts and their carcinomatous character may 
be overlooked To the naked eye mch a 
tumor may be readily coofused with myxtma 

A cross section of the*e round nodolir tu¬ 
mors may reveal numerous tin} concretions 
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Fig i Rncxf*ul*t«l multHocular celatinou* tajdnom» 
oi the brent The tumor 1 « interested by thm fibrou* 
Hr»nd» to form compirtmenU ot vuritble u*e 

especially in the center of the cancer which 
may resemble the corpora amylacea of the 
prostate and are seldom larger than 130 mi era 
in diameter (Olivier) The contents of the 
encapsulated tumor are juicy and gum like 
with the consistence of firm jelly, trembling on 
the knife. The gelatinous substance Is not 
fluid enough to flow but it can be readily 
extruded from the loculea, by gentle pressure 
be tw ee n the thumb and finger 

The color of the tumor is variable depending 
on its vascularity and the presence or absence 
of degenerative changes. The pure gelatinous 
content Is a lustrous light greenish gray or 
occasionally yellow, but if hemorrhage and 
fatt> metamorphosis occur, the gelatin as¬ 
sumes an opaque dull brown appearance. 
Some of the tumors haw been described as 
pearl} pink pole orange wine, or chocolate 
color resembling coagulated blood When a 
thin cross section of the tumor is held to the 
bght It may resemble a section from a colloid 
goiter (Reel) Numerous small blood -vessels 
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Fig a Hicmonbage md UqwftcUoo oecnxb in a 
gelatinous carcinoma of the brtait The locale* are small 
and the tumor estubiU greater growth activity than the 
*peamen aeen m Figure 1 It U partially encapaulated but 
is adherent to the pectoral ratudei 

can be seen ramifying in the delicate walls of 
the large and small locules, a factor which 
contributes to the frequency of harmorrfaagic 
changes m the tumor and variance of color 
from pink to chocolate. This 1a one of the 
chief points of difference between gelatinous 
cancers of the breast and of other organs such 
as the stomach. The grayish gelatinous tu 
mors may contam s mall reddish brown hn*m 
orrhagic spots throughout their substance 
thus rendering them less translucent than 
normal 

The tumor is intersected or honeycombed 
with thin fibrous strands of white trabecubc 
disposed m a reticular arrangement, forming 
meshes or compartments of van able size (Fig 
1) The presence of this cloistering of the 
tumor into locules or loges is uniform m this 
variety of gelatinous carcinoma The con 
nective tissue septa ma> also be translucent 
and occasionally myxoid The cystic cavities 
are lined with a smooth thin membrane The 
individual locules wry in size from 1 milli 
meter to 1 centimeter (pm head to pea) The 
larger tumors have correspondingly larger 
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cum ties The center of the tumor 11 the most 
nodular portion and toward the periphery the 
nodule* or locule* become smaller and more 
opaque (Fig a) 

PATHOLOGICAL HISTOLOGY 

The gelatinous carcinomata are found usu 
ally in the group of bulky adenocaronomata 
and mtracyitic papillary carcinomata and 
leas frequently in the ductal and small round 
cell carcinomata of the breast The gelatinous 
element may to dominate the microscopical 
picture that the particular histological type of 
cancer a obscured 

The epithelial cells comprising the carcino¬ 
ma lbow great vaiubHitj in use depending on 


their location in the tumor and tbc degree of 
degeneration Some of the degenerating cdls 
contain mucin in small transparent droplets 
(Fig 7) while other cell* are so distended b\ 
the muan that the remnant of nucleus a 
bardj visible The translucent intracellular 
mudn occupies more space than the unaltered 
protoplajm which no doubt accounts for the 
globular swelling of these cells Other cells are 
oval and contain atypical large ovoid or 
snhencal nudei we have not observed the 
elongated nudd which Lebert characterised 
as typical Cells with arborescent nudd are 
occasional]} found in the center of the cdl 
nests The younger cdls in the outer or mar 
gmal gelatinous locules have many nucleoli 
and most of the cell content Is comprised of 
nndci The older cells are paler and have fll 
defined borders. The cytoplasm of the epi 
th ell a l cells often seems hyaline but in other 
cases is involved in granular and fatty de¬ 
generation 

In the typical or wholly gelatinous cancer 
of the breast the minute architecture of the 
tumor is so distorted that no well defined pic 
ture can be painted The cells may appear Id 
cylindromatous arrangement or In isolated 
tubular or alveolar islands in a tea of mucus 
These tubule* or alveoli may be distended with 
mucus while other* appear as inactive well 
differentiated and well preserved epithelial 
dusters The membrana propria of the acini 
and ducts is eari} destroyed. The cells are 
stiH preserved in some locules, in others the} 
are disappearing and finally in others they 
have completely disintegrated leaving only 
ceflular skeletons in the center of the lobule 
(Fig 6) In the oldest loculi the content Is 
almost exdusivdy mucus with little or no 
trace of the caronama cells. Larrey reported 
the case of a recurrent mammary cancer 
weighing sjoo grams, which was completely 
gelatinous as no cancer cells could be found 
on microscopical examination As a rule* 
some epithelial cells can be found If diligent 
search be made These cell* art separated 
from the connective tlsaue stroma by the in¬ 
tervening mucus The degeneration of these 
cells is seemingly due not only to pressur® 
atrophy by the mucus but also to their l*u* 
bon from a nutritive source and posable in- 
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terfercncc with the process of diffusion by the 
enveloping cedematous mucus. 

The gelatinous layer is Bmaller in the penph 
eral layer or margin of the tumor, and is most 
abundant In the older acellular central part 
The typical gelatinous carcinoma of the breast 
11 carcinomatous only in its peripheral por 
tion with its center containing only relatively 
benign 1 e. gelatinous elements The process 
of growth of the cancer occurs only at the 
periphery where active carcinomatous tu 
bules and alveoli may nearly always be found 
although degenerative changes occasionally 
may be seen here before any muon is visible 
A similar condition is found m the axillary 
lymph nodes, the center of the node may be 
completel) invaded and replaced by mucus 
while its periphery contains actively grow 
Ing carcinoma. Some of the lymphatic chan 
nels of the superficial cutis may be filled with 
gelatin 

The mucus may be disposed in delicate 
strands which become filiform m the older 
segments of the tumor before the) disin 
tegrate completely The presence of muan 
in the tissues seems to cause no reaction m 
the majority of these tumors although Dou 
trclepont and we independently have ob¬ 
served occasional lymphocytic infiltration sur 
rounding the gelatinous locules (Fig 12) 
Wells Injected rabbits with large quantities 
of pure tendon muon almost dail> for 2 to 4 
months and showed absolutely no deleterious 
effects cither locally or constitutional!) The 
calcareous deposits, fatty changes and oc 
casional hyaline bodies are considered coin¬ 
cidental and unimportant 

The infrequent gelatinous metamorphosis 
of breast cancer known as the connective tis¬ 
sue type or myxoid carcinoma of the breast 
has been described best by Philip Reel as fol 
lows Some carcinomata of the breast with 
abundant connective tissue framework pre 
sent great quantities of mucinous intercellular 
substance which seems to extend widely into 
the tissue space of the tumor stroma. The 
stroma of the tumor is of homogeneous trans- 
lucent mucoid material containing spindle 
stellate and round connective tissue cells but 
staining poor!) with ordinary dyes The col 
lagen fibers are swollen and separated b) fluid 
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so that the cells present a water soaked ap¬ 
pearance While the blood supply is usually 
described as poor Reel states that his sped 
mens show a rather large number of mod 
erately dilated blood vessels, having thin and 
poorly developed walls He considers the pos¬ 
sibility that the resulting stasis indicates a 
disturbance that is responsible for this type 
of degeneration The epithelial elements or 
carcinoma cells proper are not directly in 
volvcd in this process. 

A attire of gelaltnous degeneration The ap¬ 
pearance of mucus In the cells of the gastro¬ 
intestinal mucosa would be considered a nor 
mal physiological procedure in which the 
mucus mere!) becomes visible by an increase 
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cs'itin The center of the tumor u the most 
nodular portion and toward the periphery the 
nodules or locufes become «mailer and more 
opaque (Fig j) 

PATIIOLOOtCAL HirrOLOOY 

The gelatinous carcinomata are found tmj 
ally m the group of bulk} adenocaronomata 
and intracystic papdlan, carcinomatft and 
leas frequenUj In the ductal and until round 
cell carcinomata of the breast The gelatinous 
element may so dominate the microscopical 
picture that the particular histological type of 
cancer U obscured 

The epithelial arils comprising the carcino¬ 
ma show great varlabfllt} in tUc depending on 


thdr location In the tumor and the degree of 
degeneration Some of the degenerating ceOi 
contain mudn in small transparent droplet* 
(Fig 7) while other edia are so distended by 
the moan that the remnant of nucleus b 
hardy visible The translucent Intracellular 
mudn occupies more space than the unaltered 
protoplasm which no doubt accounts for the 
globular swelling of these cells Other ceils ire 
oval and contain atypical large mold or 
spherical nuda we have not observed the 
elongated nudd which Lebert characterised 
as typical Cells with arborescent node! are 
occasronalK found In the center of the cell 
nests The younger cells In the outer or mar 
ginal gelatinous locules have man} nudeoC 
and most of the cell content is comprised of 
nudd The older cells are paler ana have ill 
defined borders The cytoplasm of the ep< 
thdial cells often seems hyaline but In other 
cases is Involved In granular and fatty de¬ 
generation 

In the typical or wholl} gelatinous cajicct 
of the breast the minute architecture of the 
tumor is so distorted that no well defined pk 
ture can be painted The cells may appear In 
cylindromatous arrangement or In Isolated 
tubular or alveolar Islands in a scA of mucus 
These tubules or alveoli may be distended with 
mucus while others appear as inactive *eH 
differentiated and well preserved epfthdul 
dusters The membnma propria of the adni 
and ducts is earl} destroyed The cells *re 
still preserved In some locules. In others they 
are disappearing and fin all} In othen the} 
have completely disintegrated leaving only 
cellular skeletons In the center of the lobule 
(Fig 6) In the oldest loculi the content U 
almost rvdusJvely mucus with little or no 
trace of the card noma cdls. Larre} reported 
the case of a recurrent mammary cancer 
weighing ajoo grams which was complete!} 
gelatinous as no cancer cells could be found 
on microscopical examination As a rtde 
some epithelial cells can be found If diDgcnt 
search be made These cells are separated 
from the connective tissue stroma by the in¬ 
tervening mucus The degeneration of these 
cells Is seeming!} due not only to pressure 
atroph} by the mucus but also to '^Ir 0 r 
tlon from a nutritive source and possible in 
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FI# 6 Low power photoenkrtwrmph to ibow the dtspo- 
BbOQ of the gelitlrKiTM locnle* *t the peripheryof the bre**t 
between normal breait turnac, A moaf»t,B The epitbdkl 
cell* of the tumor ire teen n nucoertmt cnill ulnxli In a 
tea of mu cut The cajmile it thin and insecure 

It is our opinion that the majority of ge 
latino us carcinomata of the breast reveal his¬ 
tological evidence of the epithelial origin of 
the mucin The ducts and alveoli of adeno¬ 
mata and carcinomata are sometimes seen to 
be distended with mucus (Fig 10), this find 
ing suggests that in the beginning the process 
is secretory rather than degenerative The 
ductal cells are compressed flatly against the 
basement membrane According to Rfbbert 
the mucus ruptures through to the connective 
tissue spaces where it absorbs fluid and causes 
oedema (gelatinous imbibition) If this is 
true as we have every reason to believe the 
stroma of the cancer may be infiltrated both 
by the released mucus and again by the car 
anoma cells producing the mucus therefore 
the discover} of this gelatinous substance in 
the connective tissue does not prove its on gin 
from this tissue nor does the peripheral or 
central position of the carcinoma cells de 
termine the genesis of the gd The quantity 
of mucus may be so abundant and the num 
ber of epithelial cells so few that this relation 
ship may be questionable but always, if dih 
gent search be made, the association of car 
anoma cells in the mucus is found The 
epithelial origin of the mucus is seldom dis¬ 
puted in gelatinous carcinomata of the stom 
ach and rectum where the pauaty of cara 
noma cells Is the usual finding The appear 
once of gel atm in the anllar} lymph nodes 
containing metastatic carcinoma from the 



Fij 7 Eariy gtlatincrn* degeneration In a balky ideno- 
n mivff ru of the breaat Some of the deyenerauns celb 
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breast is presumptive evidence of the epithe¬ 
lial ongm unless we could assume that both 
the epithelial and connective tissue elements 
of the cancer have metastasized together, or 
that some chemical agent traveling with the 
metastasizing cells causes the stroma of the 
nodes to undergo muanous changes This 
would seem unlikely as the malignant con 
nective tissue tumors of the breast seldom 
metastasize to axillary nodes. 

In the myxomatous degeneration of breast 
tumors (penductal myxoma cystosarcoma 
phyliodes, myxoid carcinoma) the mucous 
tissue is reall} a firm resistant, immovable 
tissue with fixed cells and capillanes. This 
muon does not extrude nor is it readily ex 
pressed from the cut surface of these tumors 
as it is m the true gelatinous carcinomata of 
the breast Here the normal stroma of the 
tumor is substituted by a true mucous tissue 
which in turn degenerates mto a dead mucous 
tissue (Mejer) This myxomatous connective 
tissue accompanying mammary' cancer is ge 
netically and microscopically similar to that 
found in myxoedema and certain neurogenic 
tumors, but quite dissimilar to the mucus oc 
curring in true gelatinous mammary cancers. 

Ewing has presented the only logical argu 
ments in favor of the connective tissue origin 
of the gel, although he believes in the dual 
genesis. Ewing states that he has occasion 
ally seen compact alveoli lying in broad areas 
of mucous stroma with no evidence of mucous 


Fig 8 Tb* aucmom» ctlb »rr» id thu fHuUnUoc 
formerly bwd lie shroLn, th* outho* at wiicfa * seen st 
A Tb* slneoha k»t ruptured cad tbe ccraocra ctlb cod 
gektJDOU niter*. I B u »rll hi\e infthrcted tic Krround- 
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degeneration of the epithelium Furthermore, 
The uiual position of the mucu* outride of 
and surrounding compact group* of wtfl pre 
served cell* is not in accordance with an 
epithelial origin and ha* not been satisfactorily 
explained by those who maintain this ongm 
(Fig 9) 

As we have seen it the gelatm li first de 
posited around tbe cell nett* and Infiltrate* 
peripherally to involve the connective tis*ue 
layer by Layer (Fig n) The epithelial cell* 
disintegrate a* the mucu* mertua in quan 
tity 1 e the cancer cell* disintegrate in pro¬ 
portion to the quantity of mucu* and this 
disappearance of tbe cancer cells begins in the 
center of the cell nests. This doe* not neces¬ 
sarily imply th*t the cytoplasm of these epi 
thclial cells is uniformly converted into mucin 
m fact the disintegration seems to be due 
largely to the preteare of the secreted muan 
upon the confined cells. Compact well dif 
ferentiated alveoli are the last to be spared 

The fat tissue of the stroma of aome of the 
gelatinous mammary cancers ihow* degenera 
tive mudncra* change*, which ha* led Ewing 
to conclude that the fat ti»ue may be the 
origin of the muan in aome of these neoplasms. 

BATE OT GROWTH 

The carcinomata of the breast which have 
only partially undergone gelatinous degenera 
tion grow and metastasize as rapidly as their 
unaffected congener*. Their course is not 
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modified bj the acadent of gelatinous de 
generation so long as fully viable unaltered 
cardnoma U present When the entire tumor 
is gelatinous, especially in the type which we 
have dasrified a* the purely gelatinous car 
anoma, the rate of growth is riow the course 
of long duration and the malignancy of low 
degree The literature on this subject is re¬ 
plete with numerous examples of this slow 
course To quote a few of the interesting ob¬ 
servations 

Gaabc found the rate of growth of gelati 
nou* carcinoma to be on!) 40 per cent a* fast 
as for ordinary mammary cancer*. He re¬ 
corded the average duration of the tumor be¬ 
fore operation as 31 months compared with 
13 month* for ordinary breast cancers Twehe 
of Gaabe s patient* were aware of the pres- 
ence of the tumor for 5 or more yean be¬ 
fore admission to the hospital W arren and 
Wltham give the total duration from the onset 
of symptoms until death as 3 ye*re for or 
din ary breast cancers and 8 yean for gelati 
nou* carcinomata, and an average duration 
before treatment of 4 year* for the gelatinous 
carcinomata, Lange also In hi* summary of 
75 case* showed that the total duration of 
the gelatinous cancers was twice as king a* 
the average carcinoma of the breast- Four of 
the jo patients surveyed by Slmmonds died 
without operation but had the tumor from n 
to 14 yean, compared with an average don 
tlon of life for ordinary mammary cancer 
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Fig 10. An alveola* of the cancer i» (intended by nra- 
cuj Tbc ejathdmm 11 ccmpretaed into a flat un^xe-cefl 
layer The tawie ipacet mrroundinc thli aheoius are in¬ 
filtrated by the gel ThU frndiDg tend* to nbJtantiate the 
epithelial origin of the iruran 

(without operation) of 27 to 32 months. The 
gelatinous cancer in Olivier's patient was still 
encapsulated after 9 years growth In Diion s 
case the tumor had its onset when patient 
was 30 years of age developed an Increased 
growth impetus at the menopause and was 
not removed until the patient was 81 years 
of age 1 e 51 years after the known date of 
onset of the tumor 

Ewing attributes the slow growth to the 
comparative adenomatous structure of these 
carcinomata and to the mucoid changes in the 
stroma ithich interfere with nutrition Ewing 
suggests that the long initial quiescent period 
is due to the fact that the gelatinous cam 
nomata originate through the transformation 
of pre-existing mammary adenomata It docs 
seem unlikely that a cardnoraa could exist and 
grow so slowly as these numerous case reports 
would nttest The tumor 15 presumably be¬ 
nign (adenomatous) during the first part of 
its course The sudden increase in sue so 
often observed may mark the onset of gelati 
nous degeneration m the cancer rather than 
indicate an increased impetus of growth just 
as occurs in cystosarcoma phyilodes when it 
originates by myxomatous changes in the 
stroma of an intracanahcular fibro-adenoma 
The average duration of the gelatinous can 
cers in our senes from the recognized date of 
onset until patient was admitted to the hos¬ 
pital was 20 months although one patient 
asserted that it had been present for 8 years. 



F* 11 Infiltration of *troma of cancer by geUUnoc* 
material which U ahrnya accompanied by a few carcinoma 
rrlU uaually in nnall cl oaten Epithelial cells »tamed by 
hematoryUn, connective ttMne by carmine and madn by 
blue thionm 

There have been exceptions to this con 
elusion that the gelatinous carcinomata arc 
of relatively slow growth Dcprea, Cntchett 
Lister, Stout, G B Schmidt and Chcatlc 
and Cutler have seen gelatinous carcinomata 
with an especially rapid course 

DEGREE or MALIGNANCY: 

Cheatle and Cutler believe that “gelatinous 
degeneration Is one of the secondary' and ad 
ventitious changes that may occur m the 
course of any carcinoma and docs not neces¬ 
sarily determine the degree of malignancy of 
the tumor The clinical course is dc 

pendent on the precise biological properties 
of the epithelial elements they contain and 
docs not depend on either the presence or the 
extent of the gelatinous degeneration Their 
opinion seems substantiated by the fact that 
5 of thar 10 gelatinous carcinomata were 
highly malignant anaplastic tumors recur 
nng promptly, metastasizing widely and pur 
suing a rapid course but a careful scrutiny of 
their Illustrations reveals that they have used 
only cases with gclatmous degeneration m 
parts of the tumor and not the true encap¬ 
sulated wholly gelatinous carcinomata As we 
previously stated m our classification the 
ordinary caranomnta of the breast with sec 
ondary gclatmous degeneration have the same 
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r* 1 Lympbc>e>t»:infiltmwn»am>ciidCTj*foc«»o< 
geUtuwus csrcmom* The nxiyin of the tumor showi tie 
frrurth scth 17 »bm tie eriisane mere afcamdsnt 
ind lie ftWtmoaa oitnul lex homasroeous 

rate of growth, degree of malignancy and 
tendency to metastasize as other mammary 
cancer* of the same histological type But 
the wholly gelatinous multflocular encysted 
carcinoma of the breast is a definite clinical 
and pathological entity and as such is char 
act cozed by a slow rate of growth late in 
volvcment of regional lymph nodes, and de 
layed recurrence all of which indicate ita low- 
degree of malignancy 

The end result* In our series of 30 cases have 
influenced us in our belief that the average 
gelatinous carcinoma of the breast has a low 
degree of malignancy eg 57 per cent 5 year 
cures, compared with 41 per cent in a control 
group of 317 cases of ordinary mammary can 
err treated by similar methods. Gaabe re 
ported 58 per cent of his patient* clinically 
free of gelatinous cancer 3 year* after treat 
ment, which m his experience was twice as 
good as the results obtained for ordinary 
mammary cancer One of our patients (Case 
1) developed a recurrent gelatinous cancer 
35 years after a radical mastectomy The 
average duration of life In our fatal inoperable 
cases was 4 8 years which Is another con vine 
mg proof of the low degree of malignancy of 
these tumors 

Cast 1 Gristmmu esrdoom* of the betasr 
recurrent after *5 yean 

] C avhltevofnmn 65jeanof«ce entered the 
Memorial Hospital on April 1 iQjfl for treatment 
of s “tore" on her Dose (squamous ctrnmocu) A 
right radical mastectomy lad been dona foe cartf- 



ij OUtiDoia eairmcani erf the bceast wrth cnVrj 
and early myrmatom chififra In the Mroroa of tba tmvor 


noent, 15 years before In another hoapltal At the 
present admission, a subcutaneous, movable cnotd, 
uooorh nodule measuring 1 ce n tim eter In diameter 
vat found on the chest vail belov thf tear This 
small tumor vaa noted on January 7 1917. th» 
patholofkal report bein* typical jefatinous soeno- 
carrinoma A postoperative radium treatment a as 
riven to the tumor site on February 4, 1917 The 
follovdn* factors v ere eraplcned a radon trar vlth 
s radium akm distance of 3 centimeter*, * filter of 
i miltimetera erf brass, and a dose 0/ j.oco mflbcnrie 
hour* There was no evidence of caronoma at the 
last observation 6 > years liter (Julr ir iQU) 

AGE 

The average age of 2 663 patients with Of 
dlnary mammary cancer who applied to the 
Memorial Hospital was 51 years, as compared 
with an average of 53 years for the 30 patients 
with gelatinous carcinoma of the breast The 
oldest patient with any type of mammary 
cancer was 90 years and the youngest 17 years, 
while the oldest patient with gelatinous cor 
dnoma of the breast was 85 years and the 
youngest 34 years of age The diagnosis was 
“primary inoperable £1 the former case and 
“primary operable In the latter The aver 
age age of the patients mentioned In 94 c®** 
reports from other sources was 57 years. It 
has frequently been asserted that gelatinous 
carcinomata of the breast occur In relatively 
older Individuals (Kaufmann Spangenthal) 
This difference In opinion and fact perhaps 
can be attributed to the number of years in 
tervening between the average age at the rec 
ognired time of onset of the tumor and the 
average age of the date of application for 
treatment. The latter age Is not always 
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proper In considering the age distribution of 
gela tin ous carcinomata of the breast, as many 
patients have been aware of the presence of 
this tumor for $ io, and even 12 years before 
presenting themselves for treatment The 
gelatinous degeneration of tumors is not pe 
cuhar to old age but it related entirely to 
phenomena intrinsic to the tumor 

SEX 

Our 30 patients and the 94 patients in case 
reports collected from literature were women 
Gaabe found 4 men in his collected group of 
84 gelatinous carcinomata of the breast (5 8 
per cent) The incidence of ordinary mam 
mary cancers in males at the Memorial Hos¬ 
pital was 1 24 per cent (2 663 cases) 

KACE 

The distribution of these patients according 
to racial origin is of no particular importance 
Twenty three patients were recorded as Cau 
casians and 3 as negroes. The 3 negroes had 
primary operable gelatinous carcinomata. 

HIS TO BY OF LACTATION 

No definite conclusions can be drawn from 
our study of the influence of lactation on the 
genesis of gelatinous carcinomata of the 
breast. Data concerning lactation were avail 
able in 20 patients 12 of whom had nursed 
one or more children Four of the eight can 
cers occurring in breasts which had never 
lactated, were m single women 

TBATJMA 

Seven patients gave a definite history of 
trauma to the afflicted breast while 6 others 
asserted that they could recall no injury The 
character of the trauma varied One patient 
had sustained injuries to the breast 48 years 
and again 4 years prior to the detection of 
the tnraor The average time elapsing be 
tween the trauma and the recognition of the 
cancer was i )4 years. No etiological impor 
tancc can be ascribed to the history of trauma 
given b> these patients for two reasons the 
interval of time was usually too great and the 
presence of pre-existing tumors could not be 
ruled out m the three instances m which the 
tumors appeared suddenly after injury In 



Fig 14 Rejriami di*tnbut»n of gtI*tio<ra audnomaU 
m the brent The entire brent m involved in 1 cue The 
■cturl location of the tumor wu recorded in ij cun 

our experience a single trauma has never 
caused cancer of the breast. We have no 
reason to believe that injury to an existent 
breast cancer can induce gelatinous degenera 
tion 

CLINICAL SIGNS 

Halstead’s ngn Halstead described 5 cases 
of gelatinous carcinoma of the breast in which 
a surprising swish” was detected (urnnten 
tionally) on. palpation of the tumor mass 
The diagnosis was correctly made in advance 
on the fourth and fifth cases on the basis of 
this sign which was detected in previous cases. 
It is “a peculiar sensation imparted to the 
examining fingers when examining the gland 
as If something in the gland had suddenly 
burst, or ruptured resulting in a sudden 
forcing of fluid out into the intercellular 
spaces' 

As we ha\e stated in the classification of 
gelatinous carcinomata of the breast, the tu 
mor may appear as a localized elastic, cn 
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capsulatcd movable mu* exhibiting none of 
the characteristic feature* of malignancy or 
the gelatinous degeneration may develop in a 
pre-existent tumor modifying its course (Figs. 
16 and 17) In the latter case the patient 
frequently relate* that a slow-growing firm 
lump in her breast suddenly acquires an in¬ 
creased rate of grow th and then become* soft 
and fluctuant Not all fluctuant carcinomata 
of the breast are of gelatinous character The 
intracystic papillary cy»tadenocarcinomata 
and bulky adenocardnomata with uchiemlc 
necrosis and cavitation may be fluctuant but 
the possibility of a gelatinous card noma must 
be entertained when fluctuation is ebated in 
an obvious cancer of the breast We have 
found an analogou* course and history in a 
scries of giant rntracanalicular adenomyxo- 
msta of the breast (cvatosarcoma phyllodes) 
in which the onset of gelatinous connective 
tissue changes in a long aditent fibro-adenoma 
produce* a rapidly growing large fluctuant 
tumor In these giant adenomyxomata the 
connective tissue of the benign fibro-adenoma 
becomes myxomatous and the tumor usually 
maintains its berugnancy 


Carcinomata of the breast are usually 
opaque to transJIluraJnation but if the ge¬ 
latinous degeneration Is great enough this 
variety of mammary cancer may be trans¬ 
lucent Exploratory puncture and biopsy by 
means of an 18 gauge aspirating needle slwuld 
be done and may demonstrate the gelatinous 
character of the tumor 
First sign The histone* of 24 patients 
contained a definite statement concerning 
the first symptom observed by the patient 
Twenty t*o patients (73 per cent) gave the 
discovery of a lump in the breast as their 
first symptom and this finding parallels our 
experience in the survey of the first symptoms 
m one thousand cases of mammary carcinoma 
in general Six of these patients had inoperable 
cancers at the time of diagnosis. A history 
of discharge from the nipple was obtained in 
none of the case* as compared with 1 5 pc* 
cent in the previously mentioned snrvo 
Bleeding from the nipple was noted as the 
initial symptom in 4 case reports obtained 
from other sources this sign mould be ex 
peeled as some of the gelatinous carcinomata 
occur in Intraductal papillary carcinomata. 
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Tie first evidence of disease in 2 patients was 
am m the breast xn the first pain preceded 
be lump by 4 months and m the second it 
ailed the patient s attention to the mass in 
he breast These 2 patients represent 6 6 
>er cent with pain as the first symptom as 
ompared with 8 per cent m the one thousand 
ircnst cancers surveyed which mduded all 
ypes 

J r SIZE OP TOUOR 

The size of the tumor was recorded m 14 
ases of the primary operable and in 6 cases 
if the primary inoperable gelatinous card 
lomata of the breast. Of the former group 
3 were greater than 6 centimeters 6 were 3 to 
5 centimeters and 2 were leas than 3 centi 
meters m diameter In the latter group 4 were 
greater than 6 centimeters and 2 measured 5 
centimeters in diameter The largest tumor was 
found in the primary inoperable group measur 
[ng 15 by 15 centimeters and the smallest was 
in the primary operable group measuring 2 
centimeters in diameter The breast may be 
amputated while the tumor is small but in 
the average case the large size of the gdati 
nous carcinoma seems to be character!stic. 
Only 2 other vane ties of mammary cancer 
are consistently as large namely the diffuse 
duct carcinomata and the bulky adenocar 
anomata. Numerous case reports recorded 
m the literature verify this observation, the 
tumors are reported os large as a ‘ cannon 


ball or "fetal head,” or weighing 3 to 7 
pounds (Lebert, Demarquay Robert Lar 
rey) Gaabe noted the size of the tumor in 
60 reported cases 6 were as large as a child s 
head 13 were the size of a man s fiat and 50 
per cent were the size of an apple Ewing 
stated that mucoid carcinomata of the breast 
attam the largest dimensions of any r mammary 
cancers The clinical and pathological data 
contained in this article are one of the sources 
from which Ewing derived this conclusion 
Cheatle and Cutler attribute the frequent 
large size of these tumors to an involvement 
of the entire duct system by the gelatinous 
neoplasia. 

LOCATION 

Gelatinous carcinomata have no specific lo¬ 
cation m the segments of the breast De¬ 
pendable data concerning the location of the 
tumor were available for 23 cases of this 
senes Five of the 28 cases were recorded only 
as to the side (right or left) on which they 
were located The accompanying diagram 
(Fig 14) shows the regional tumor sites m 
these patients The distribution was the same 
in the nght and left breasts 

PAIN 

In gelatinous carcinoma of the breast the 
unusual number of patients complaining of 
pain may be attributed to a sudden impetus 
in the rate of growth of the tumor often co¬ 
incident with the gelatinous change Sensory 
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disturbances varying from discomfort to *e 
vere lancinating pains in the breast often ra 
diating down the arm or to the side of the 
cheat were noted In 10 patients (33^ per 
cent) Nine of these patleot* experienced 
pain before treatment wa* given 7 being m 
the primer) operable group and 5 in the pri 
mary inoperable group In the general group 
of breast cancer* studied at the Memorial 
Hospital, pain ha* never been a frequent 
symptom occurring m only 8 per cent of 
primary operable cancer* 

SEN ADHERENCE AND NIPPLE RETRACTION 

Twelve (66 per cent) of the primary oper 
able gelatinous carcinomata of the breast 
were adherent to skin These tumor* were 
not in the purely gelatinous group The nip¬ 
ple was retracted or fixed in on!) 24 per cent 
of all the case* doe pre*um&bl> to the fact 
that »o man) of these tumor* were situated 
at the margin* of the breast where they could 
not exert traction on the nipple The localized 
encapsulated gelatinous carcinomata are not 
adherent to skin a* tbe\ produce no desmo¬ 
plastic changes in their neighborhood this 
absence of akin dimpling and nipple retrac 
tion add* to the difficulty in the diagnosis of 
the benignanev or malignancy of these neo¬ 
plasms The gelatinous carcinoma ulcerate* 
occasionally through the skin and discharge* 
a glairy greenuh mu drums slough Three 
patient* (43 per cent) of the primary inoper 
able group had fixed unmobue tumor* 

METASTAKES 

The frequency rapidity and regional km 
itation of metastasis In gelatinous carcinoma 
of the breast agree with our classification of 
these tumor* into 2 groups In the groups 
of ordinary ma mmar y cancer* undergoing 
gelatinous degeneration the metaitase* fol 
low the trend of the most malignant portion 
of the tumor One patient with an anaplastic 
card noma of the breast In nhlch tome ge 
latinou* change* were found died of general 
Lied carcinomatous In general however 
metasfasli 1* not #0 frequent In gelatinous 
carcinoma of the breast and these metastases 
appear late in the course of the disease. Gaabe 
computed the average period before dissemi 


nation in these caranomata to be 40 months, 
a* compared with 13 month* for ordinary 
mammary cancer*. The metastases from ge 
latinous carcinomata of the breast axe further 
characterized b) their relatively limited dis¬ 
tribution usually only to axillary lymph 
nodes, #eldom to bone*, longs and Irver 
(Monod Jayie) The metastatic lesion* are 
not neceamrily gelatinous 

Udasiasis to lymph nodes The axillary 
lymph nodes remain free of metaitajes for 
a long time (Binaud and Braquehiye) and 
when involved the process 1* relatively in¬ 
active 90 that the duration of operability 
Is longer than obtained for other mam 
mary cancer* Gaabe estimated that the in¬ 
terval before involvement of the axillary 
lymph nodes I* three time* as long as for 
ordinary caranomata of the breast The aril 
lary lymph nodes may contain solid carcinoma 
or a trace of gelatinous metamorphosis fa 
other ca*es the lymph node* are entirely re 
placed by transparent gelatinous carduom* 
(Fig 15) Ten of our patients (55 per cent) 
with primary operable gelatinous cancers had 
metastases m the axillary lymph nodes 7 of 
these were verified histologically The pri¬ 
mary’ tumor In 70 per cent of these cases In 
voh ed the upper outer quadrant of the breast 
of the axillary tail Five patient* (71 per 
cent) with primary Inoperable gelatinous can¬ 
cers had axillaiy metastases 1 had suprs 
clavicular Involvement. Only 1 of the patients 
(35 per cent) with recurrent gelatinous cancer 
of the breast had metastasis In the axillary 
and supraclavicular node*. The number of 
case* Is too imaH to compare with the ordinary 
recurrent carcinomata of the breast which wt 
have found to be accompanied by metaitzsis 
in the axillary lymph nodes in 60 per cent ol 
cases. 

Alelajtissis to hiM[i and pleura Gelatinous 
cardnamata of the breast are said to involve 
the lung* and pleura twfee a* frequently » 
the liver and abdominal lymph nodes (Gaabe, 
Lebert) One patient m the primary operable 
group developed pulmonary metastases 8 
month* after a radical mastectomy Two pa 
tient* (38 per cent) of the primary luopenbk 
group had pulmonary metastases demonsin 
ble in the roentgenogram* 
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Metastasis to bone Only 2 patients (6 per 
cent) of the entire senes presented definite 
evidence of metastasis to bone One young 
woman of 40 years developed rib metastases 
5 months after a radical mastectomy High 
voltage roentgen therapy was administered 
to the involved bones This patient is still 
living and well 2)4 years after the operation 
The other patient developed metastases to the 
skull 5 months following a radical mastectomy 
and metastases to the pelvis, spine and fe 
murs 3 years after operation Both pre 
operative and postoperative irradiation had 
been given Death from generalized carcino¬ 
matosis took place in 3 years and 11 months 
after treatment was instituted 

END-ILESULTB 

Of the 18 patients with gelatinous cara 
noma of the breast classified as “primary 
operable 3 are dead ix are living and 4 
have been lost to our observation One of 
these latter 4 patients was known to have 
been free of carcinoma for 3 years after treat 
ment The length of life from the onset of 
symptoms to death m the 3 patients who died 
was 6, 5)4 and 2 years, an average of 4 )4 
years. The average length of life of patients 
in these fatal cases after the institution of 
treatment was 3 years. Seven of the patients 
having primary operable gelatinous cancers 
of the breast were treated prior to July 1928 
In this group 1 has been lost to further ob¬ 
servation and 4 (57 per cent) are alive and 
well 5 years or more after treatment Two 
of these patients (28 per cent) were treated 
pnor to July 1926 and both are living and 
well 7 years after treatment The percentage 
figures of the 5 year survivals are higher than 
the end result percentages recently computed 
at the Memorial Hospital for primary operable 
mammary cancers of all histological types, 
viz s year survival without evidence of dis¬ 
ease in 217 patients treated by radical mas tec 
tomy with irradiation before and after opera 
tion 41 per cent In the 7 year survival group 
the latter statistics revealed 35 per cent With 
so few cases in the group under present con 
sideration it is difficult to conclude that the 
degree of malignancy and the prognosis follow 
ing treatment arc the same as for the general 


group of mammary cancers. If a large groud 
of gelatinous carcinomata of the breast could 
be surveyed with respect to end results, the 
comparison would be more significant 

In the primary inoperable group consisting 
of 7 patients, 4 are dead and 3 are living The 
cause of death in 1 patient was cerebral 
hemorrhage at the age of 89 15 years after 
the onset of the disease and 6 years after the 
local mastectomy The average duration of 
life after the onset of symptoms was 4 8 years 
The average duration of life after the mitia 
tion of therapy m these inoperable cases was 
3 7 years the longest being 10 years and the 
shortest 6 months Our 3 patients who are 
now alive were first treated 11 years, 2 )4 
years and 2 years ago The one who has 
lived 11 yeara without recurrence was 55 
years old when first seen in November 1922 
She had a movable tumor, 5 centimeters in 
diameter, in the upper inner quadrant of the 
nght breast with skin adherence axillary and 
supraclavicular metastases. She was treated 
with bare radon seeds radium emanation 
pack low voltage X ray cyde, local mastec 
tomy, and postoperative low voltage X ray 
cyde 

Case 2 Primary inoperable gelatinous carcinoma 
of the breast 

E F a white married woman, 55 yean of age, 
was fint seen at the Memorial Hospital on July ro. 
1922 became of a lump in her right breast She bad 
been struck on the right arm and breast with a 
black jack 1 year prior to her application A mov 
able tumor, adherent to skin and measuring 5 centi 
meters in diameter was found in the upper central 
segment of the right breast. A firm enlarged, lymph 
node was palpated in the nght axilla The cardnoma 
was classified as inoperable because of fullness of the 
right supraclavicular space, A biopsy was reported 
by Dr Ewing as gelatinous carcinoma of the breast. 

In the course of the next year two pre-operative 
krw voltage X ray cydes were given to the nght 
breast and drainage areas, followed by the Implants 
tion of glass filtered radon seeds, 9 seeds containing 
15 mlllicuries and 14 seeds containing 17 mflii 
curies with an Interval of 3 months. Following 
this a local mastectomy was performed and at 
the same time 9 glass radon seeds containing 8 
mUbcuries were Inserted in the right axilla The 
right supraclavicular space received two additional 
km voltage X ray treatments and two exposures to 
the radon pack (9,000 mOilcane hours) with a filter 
of j mflhmeters of brass and a radium skin distance 
of 6 centimeter*. There was no evidence of card- 
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rwxn* at the tune of the last observation, Jcoe 6 
1033 ii \ewn after treatment 

There were 4 patient* who had recurrent 
gelatinous carcinomata of the breast All arc 
living and well One patient had a recurrent 
nodule in a scar 25 year* after a radical 
mastectomy had been performed in another 
institution The treatment in February 
1927 consisted in the erdsion of the nodule 
and the application of a radon tray for 3 000 
mltllcurie hour* The patient was last seen 
on July 11 1933 at which time no evidence of 
cardnoma was present The average duration 
of life of these 4 patienta from the ontet of the 
recurrence to the tune of the last observation 
was 3 yean The time elapsing between the 
operative treatment of the primary tumor and 
application at Memorial Hospital because of 
recurrence averaged 18 month* for 3 patient*, 
the fourth being 25 vear* The shortest 
period in which recurrence developed was 5 
weeks 


tabu: m 


Primary operable 
Pnmary looperibJi 
Rerun nt 


OF CASES 

Lx to 

I»n« DrU 


Total 


t* 4 7 


SUM 1 IAR\ 

1 Gelatinous carcinomata occur in man\ 
organs of the body which normally accrete 
mucus K rare and Interesting type of gdat 
inous car a noma is that occurring in the 
breast 

2 The incidence of this type of carcinoma 
ranges between 1 and 2 per cent of all breast 
cancer* 

3 Gelatinous carcinoma of the breast 
occurs in two main forms (a) primary gdat 
Inou* carcinoma in which the gelatinous 
features predominate (b) ordinary cardnoma 
of the breast with secondary gelatinous de 
generation The latter type may be divided 
into the myxoid or mucoid carcinoma depend 
ing on whether the gdatlnous changes arise 
by metaplasia in the connective tissue or by 
secretion directly from the cardnoma cdfs 
respectively 


4. In the majority of cases the epithelial 
cells of the tumor are the source of the gdat 
inous material by a secretory process Less 
frequently the connective tissue assumes 
myxoid characteristics by a degenerative 
process. 

5 Gelatinous carcinoma of the breast U 
usually slower in gro w th than the ordinary 
carcinoma. One of the reasons given for thu 
fact U that the tumor arise* on the basis of a 
pre-edating benign mammary adenoma in 
many instances 

6 No essential differences are observed In 
age lex and race distribution, history of 
lactation and of trauma between the gelati¬ 
nous carcinomata and ordinary mammary 
carcinomata 

7 The diagnosis of gelatinous carcmcm* 
of the breast 1* made on the slow grow th of the 
tumor Halstead t sign the usual signs and 
symptom* of ordinary breast cardnoma, and 
on the aspiration or punch biopsy 

8 Metastascs from gelatinous caraooma 
of the breast occur late in the course of the 
disease as compared with the usual type of 
mammary carcinoma are usually confined to 
the axillary lymph nodes, and do not neces¬ 
sarily show gelatinous changes 

9 The end results of our 30 cases of gelati¬ 
nous cardnoma of the breast indicate a con¬ 
siderably higher percentage of cures than in 
the usual types of cardnoma of the breast 
The degree of malignancy ii lower than In 
other carcinomata of the breast as evidenced 
by 57 per cent of 5 year cures as compared 
with 41 pier cent in a control group 
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THE RELATION OF RECOVERY OF DIFFERENT SENSOR\ 
BRANCHES OF PERIPHERAL NERVES TO 
MOTOR RECOVERS 1 

LEWIS J POLLOCK M D Cjttca&o 


I N a contribution (a) on the rile of overlap 
In early return of some forma of aenaa 
tkm I stated I have never found a 
return of sensibility to pain when sene ball ty 
to touch has not returned except in an area of 
overlap Foerster (i) believed this to be In 
correct in the majority of instance*. This 
seeming difference of opinion arise*, I believe. 
In my failure properly to define my meaning 
The observation was described in an article 
dealing with the early return of senafbllity 
not the result of regeneration The material 
for this study therefore dealt with severe in 
Junes mostly confirmed at operation to be 
complete anatomical sections No regenera 
tion was present Despite the anatomical sec 
tkm protopathic sensation had returned In 
an area lying within the border of the sensory 
supply of the several nerves What I meant 
to sa\ was that whenever return of sensibility 
had been shown to be the result of overlap 
and not of regeneration I had never found a 
return of sens bib tv to pain when sensibility 
to touch had not returned except in an area 
which was found by a study of residual sens! 
bility to be one of overlap It L well known 
and has likewise been observed and described 
by me (j) that when sensation return* as the 
result of regeneration, scmibQity to pain alone 
may return within the area of the Isolated 
supply of * nerve or touch or temperature 
sense* alone recover In such an area 
if j interest bring aroused by this difference 
of opinion I had occasion to review some of 
my sensory charts. It occurred to me that 
one might find same correlation between the 
recovery of same individual sensory branches 
of a nerve and the return of motor function in 
muscles, the nerve* to which were given off 
at level* corresponding to the sensory one*. 
For example, was the return of sensibility In 
the Internal plantar nerve* correlated with 
the return of function In any particular mus¬ 
cles In the foot? 

Fna tS* bwtw u! MutW E 


Sensory charts of recovering ulnar median 
radial peroneal and sciatic nerves were 
studied Cer t a i n musdes supplied by these 
nerve* were charted in terms of recovery com 
plete or expressed in dynamometric pounds, 
or paralysed and the areas supplied by In¬ 
dividual sensory nerves plotted against them 
in terms of recovery (K) partial recovery 
(hatching) overlap (o) and complete loss of 
sensation (black) 

ULNAR NERVE—FIGURE I 

TEe dorsal cutaneous branch of the ulnar 
nerve may be given off above the dbow al¬ 
though it is usually given off In the middle ooe 
third of the forearm It supplies the donum 
of the little and ulnar half of the ring fingers 
and the corresponding part of the dorsum of 
the hand Variation* occur but this i* the 
usual supply 

The palmar branch arise* m the lower third 
of the forearm It supplies the palm The 
ulnar nerve divides In the palm Into the super 
firisl and deep The latter is purely motor 
the former end* by dividing Into the inner 
and outer digital branches the former sup¬ 
plies the inner side of the little finger the ht 
ter the adjacent sides of little and ring fingers 

In 36 case* of Injury above the middle third 
of the forearm operation had been done In 
10 indicating severe lesions Of these 4 
showed no return of sensibility 4 return of 
KnxIbUity as the result of regeneration and 1 
only of overlap In the 16 remaining there 
was 1 with complete recovery in sensation 
and in this case there was no return of mo¬ 
tion (a notable exception) 8 case* with return 
of sensation as the result of regeneration, 4 °* 
complete lo*a of sensation and 3 of overlap 
Recovery wa* seen In the digital branches 
when none had occurred In the dorsal cu 
tanrous, but when some recovery had oc 
curred m the latter aensutlon wa* 
found to be recovering In the digital branches 
«« w mt Ui — u »i i ui) l haal fctal 
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The return of motor power In the hy 
pothenar muscles or in the adductor of the 
thumb had no relation to any posable sen 
sory recovery in any special branches as the 
digital palmar, or dorsal cutaneous Neither 
did the return of function in the flexor carpi 
ulnaris have any correlation with particular 
sensory regeneration. Of all 26 case* showing 
some motor recovery, sensory regeneration 
was observed in 13 cases or 50 per cent In 
the cases m which operation was done 40 per 
cent were recovering and in those not oper 
ated upon 56 per cent 

MEDIAN NERVE—FIGURE 2 

The palmar cutaneous branch arises in the 
lower third of the forearm and supplies the 
shin of the palm The digital cutaneous 
branches which are the terminal branches in 
the hand are five in number, the first and 
second supply each side of the thumb, the 
third the radial side of the index finger, the 
fourth the adjacent sides of the index and 
middle fingers and the fifth, the adjacent 
sides of the middle and nng fingers. 

In 19 cases of median nerve injury above 
the middle third of the forearm, there were 
12 with return of sensibility due to regenera 
tion and in 7 the return of sensibility could 
be attributed to overlap In all there was 
some return of sensibilit) In 12 cases in 


which recovery was observed m the cutaneous 
digital nerves 8 also showed recovery in the 
palmar branch 3 only overlap, and m 1 there 
was no recovery In this particular case the 
palmans longus and the flexors of the fingers 
and the flexor of the thumb were recovering 

There was no relation between the recovery 
of particular musdes and the return of sen 
sation in any particular cutaneous nerve 

In 15 of 17 cases of recovering ulnar and 
median nerve lesions sensory loss of the 
median was incomplete. In only 4 of the 17 
was the sensory loss of the ulnar incomplete 
In only 2 cases was there Bensory loss of the 
median when motor regeneration was evident 

RADIAL NERVE—FIGURE 3 

The internal cutaneous branch distributed 
to the skin of the arm behind the area sup¬ 
plied by the intercostohumeral nerve is given 
off in the upper part of the arm The superior 
external cutaneous supplying the lower half 
of the back of the ann and back of the elbow 
and the inferior supplying the back of the 
arm m its lower third and the back of the 
forearm m its upper two-thirds are given off 
in the middle of the arm. The radial nerve 
distributed to the back of the lower one 
third of the forearm and the back of the hand 
and fingers is given off at about the elbow 
It supplies the whole dorsum of the thumb, 
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the skin on the proxuntl phalanx of the fore 
finger and put of the pranitml phalanx of the 
middle finger and at times the skin between 
the proximal phalanges of the middle and 
nng linger* 

Of 38 cases of injury to the radial nerve 12 
had been operated upon In these the sensory 
lo» of the radial nerve was more extensive 
than in the 26 other caies m which no opera 
tkm was done In 6 cases of complete motor 
paralysis there was aenaory return as the 
result of regeneration m 2 and only overlap in 
the rest Where m 5 cases the extensor carpi 
radialn alone had recovered there was aenaory 
regeneration In 1 case when In addition the 
extensor carpi ulnaris recovered In 3 cases, 
in 1 there was sensory regeneration when in 
addition to the extensor carpi radialis there 
was recovery in the extensor longus pollids or 
the c omm on extensor sensory recovery was 
shown In 2 cases when m addition to the 
extensor carpi radialis 2 other muades also 
were recovering there was recovery in the 
sensation in all of the 4 cases In 5 cases of 
recovery of the extensor longus pofiida alone 
there was sensory recovery In 4 of the 5 cases, 
and m 6 cases in which motor recovery was 
occurring in all musdes, there were 3 cases 
with complete sensory regeneration and 3 
with recovering sensation Of the 38 cases. 


there were 7 cases with complete sensory 
recovery 6 with complete sensory km, 5 
with overlap and the remaining 20 recover 
ing sensation 

In addition to the observation that there 
was more sensory recovery the more motor 
return was noted it is notable that return of 
function of the extensor longus pollicis and 
the extensor communis digitorum are related 
to sensory recovery' In 16 cases in which the 
extensor longus poUias was recovering there 
was sensory regeneration in 14, and in 10 
cases in which the extensor communis digi¬ 
torum was recovering all showed sensation to 
be recovering whereas in 13 cases in which 
there was no recovery in the extensor kmgus 
poUias or extensor communis digitorum m 
only 4 cases was sensory regeneration noted 
When recovery was noted in the entaneoo? 
branches there was also recovery in the raditl 
supply 

PERONIAL NXRVX—TXODBJK 4 

The sural branches to the skin over the 
bad: and outer side of the calf are given on 
In the popliteal space and may be spared 
when all the muscular branches of the pero¬ 
neal are paralysed The musculocutaneous 
to the front of the leg and the dorsum of 
foot and toes arises in the upper third of the 
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Fig 4 Common perone*! nerrc. 



leg below the middle third of the leg it is 
purely sensory The internal terminal branch 
of the anterior tibial which is given off m the 
popliteal space, supplies the adjacent side of 
the first and second toes and a small area of 
the dorsum of the foot 
In 21 cases of peroneal nerves injured above 
the upper third of the leg there was evidence 
of some motor recovery in all of the muscles 
supplied by this nerve in 8 cases. Of these 
there was evidence of sensory regeneration in 
4 In 4 other cases where the extensor pollias 
had not recovered there was sensory regen era 
Uon in 3 In 2 cases in which the extensor 
communis digitorum and extensor haHuas 
were not rtco\ enng there was sensor} regene¬ 
ration in i Where m 3 cases only the peronei 
were recovering there was sensory regenera 
tion m all and when all the muscles were para 
lyzcd sensory regeneration occurred in 1 case 
as it did in a case of recovery only of the ex 
tensor communis digitorum However when 
wc analyze this sensory recover, we find in 
the first group reco\er> not onl> in the sural 


branches but in the musculocutaneous and 
anterior tibial as well In the second group 
whereas recovery in the aural branches oc 
curred in 3 cases recovery in the musculo¬ 
cutaneous and anterior tiblal occurred only 
m 1 case. In the third group in which some 
sensory regeneration was observed in 1 case 
it was confined to the sural branch In the 
fourth group the sensory regeneration oc 
curred only in the sural nerves and m the 
fifth and sixth groups sensory regeneration in 
the musculocutaneous or anterior tibial oc 
curred only once There was recovery in the 
musculocutaneous or anterior tibial in only 
5 of 19 recovering cases. In this senes in 
which sensory loss had been observed in the 
sural brandies soon after injury it was noted 
and in the cases which on the chart have no 
notation no sensory loss had been present in 
the sural branches. It may be said therefore, 
that in general with less muscular recovery 
there is leas recovery in the sural branches. 
But in mar) cases the peroneal nerve is in 
jured before the sural branches are gnen off 




and rrc am then dependent upon a study of the 
musculocutaneous and antenor tibuJ nerve*. 
W e note that with recovery ra all the m aides 
sensory recovery of these nerve* occurred in 
only 3 of 8 ca_.es and of the 13 remain mg 
cases m only 2 In thi» regard the peroneal 
nerve resembles more the ulnar nerve noL as 
might be expected the radial nerve m which 
there is a dehmte correlation between senior} 
regeneration and motor reco v er y 
In the peroneal nerve It may also be said 
that there 11 no correlation between individual 
sensor} nerve recovery and particular muscle 
regeneration except that more case* showed 
sensorv recovery m the musculocutaneous and 
antenor tibia! where tome recover} occurred 
In the extensor htlhios and communis digi 
toruxn muscles 

SCIATIC KRVE—nCUHE 5 
The sensoiy supply of the peroneal nerve 
has alread) been described. 

The external saphenous nerve supplies the 
distil part of the lower third of the leg on the 
outer nde and the outer side of the foot and 
little toe. It mi) supply the skin of one and 
a half toes on the crater side of the foot and 


rarely spread on to the dorsum of the foot It 
is formed by the commumeans tibialis aris¬ 
ing In the popliteal space and the communl- 
cans fibulam from the peroneal In such 
cues, In which there is failure of union the 
tibial branch supplies the foot, the fibular 
the leg The nerve is given off above all of 
the motor branches to the foot and toes 

The calcanean nerve arises from the pos¬ 
terior tibial in the lower third of the leg and 
supplies the skin of the heel and the back part 
of the sole 

Below the internal malleolus the poster** 
tibial divides into the internal and external 
plantar*. The internal supplies sensation to 
the Inner part of the sole to a line dividing 
the next to the little toe the flexor brem 
(Bgitorum adductor halloas the flexor brevf* 
hall ads, and the first lumbneal muscles 
The external plantar supplies the Inner one 
and a half toes and corresponding part of the 
sole with sensation and the rest 01 the small 
muscles of the foot 

The 46 cases of injury to the sciatic rttx re 
may be analyxed in six groups 

1 Injured above the knee n 
operated upon 
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2 Injured above the knee with one ex cep- degrees of motor recovery in the tibial there 
tion showing sensory loss m peroneal or tibial was sensory recovery 

nerves 17 cases, not operated upon With the one exception when some sensory 

3 No sensory loss 5 cases not operated regeneration occurred m the peroneal it was 

upon also found In the tibial 

4 No sensory loss in the peroneal 6 cases In the second group of 17 cases not operated 

not operated upon upon in 8 cases in which there was no motor 

5 Injured in the lower part of the thigh or recovery m the peroneal there was sensory 

popliteal space with recovery in the sensory recovery m 4 and in 3 of these It was found 
function of the peroneal nerve 5 cases not in the musculocutaneous or anterior tibials 
operated upon When one or two muscles supplied by the 

6 Injured in the thigh with sensory recov peroneal had recovered, there was sensory 

cry m the tibial nerve 1 cases not operated regeneration m 1 and these only in the sural 
upon branches When 3 or more muscles had recov 

In the first group of cases m which opera cred, of 5 cases there was sensory regen era 
tlon was earned out when motor recovery tion m 4 including the musculocutaneous and 
has occurred only in the tibial nerve sensory antenor tibial so that in sciatic nerve lesions 
recovery in the peroneal was limited to the sensory recovery occurs more frequently in 
sural branches Of 8 cases showing sensory these nerves than m lesions of the peroneal 
recovery in the peroneal nerve only 3 showed nerve In 9 cases showing reco\eiy in the 
recovery in the musculocutaneous and an musculocutaneous and antenor tibial motor 
tenor tibial similar to the lesions of peroneal recovery was noted m the extensor halluas or 
nerve alone This occurred however in the communis digitorum in 6 although sensory 
cases showing greater motor recovery In 6 return was seen in 3 when these muscles were 
of the 11 cases nil of which showed varying paralyzed Of the combined first and second 
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groups, m 10 of a8 cases, there was sensory 
regeneration In cases In which complete 
motor paralysis of the tibia! nerve may be 
present, marked sensory regeneration may be 
found and In cases In which complete recov 
cry had taken place do sensory regeneration 
may be found However when motor regen 
eration was more complete in the tibial 
sensor)’ regeneration was found to be further 
advanced 

In 37 cases In which some motor recovery 
had taken place in the tlbi&l nerve 18 cases 
showed some sensory recovery Return of 
sensation In the external saphenous seemed 
to show some relation to re co very of the 
gastrocnemius. 

In group 3 there was no sensory lots in 
either tibia! or peroneal despite the Incom¬ 
plete motor recovery which, however was 
fairly well advanced 

In group 4 - sensory regeneration may be 
progressing in the bbial nerve and no sensory 
loss found m the peroneal nerve when motor 
regeneration had progressed to a marked 
degree m both nerves 

In group 5 despite the marked motor 
regeneration in the tibia! and peroneal nerves, 
there was more severe sensory loss m the 
tibials, although some regeneration was seen 
in all of them but one In the peroneal 
nerve sensory recovery was fount! to be 
complete 

In the last 3 groups it is obvious that In the 
firvt the sensory nerves of both divisions of 
the sciatic nerve sustained a lesser injury and 
in the last a the peroneal sustained a leaser 
injury In the last group the tibial nerve 
showed some motor recovery and complete 
sensory recovery and the sensory branches 
were probably injured to a lesser degree 
This more complete recovery In tibial or pero¬ 
neal or both nerves supports Stoeffel s in- 
traneural localization at least so far as the 
existence of separate bundles at a certain 
level for sensory nerves is concerned This 
observation has been noted by many and ade 
quately discussed by Foerster Parentheti¬ 
cally it may be said that Foe rater’s observa 
tion of the larger area of the loss of tempera 
ture sense as compared to tactile sense was 
confirmed by this study 


COJTCLU 5 IONS 

i One hundred sixty seven records of 
sensory regeneration In recovering nerves 
have been analyzed to determine any possible 
relation between the motor recovery of cer 
tain muscles innervated by injured nerves 
and sensory regeneration In particular sen¬ 
sory cutaneous branches. 

1 Sensory regeneration did not appear to 
be co-cxtermve with motor recovery of the 
ulnar nerve, occurring in only 50 per cent d 
cases. There was no specific relation between 
return of sensation in individual nerves and 
motor recovery of certain muscles 

3 When motor function was returning In 
Injuries of the median nerve sensory regrn 
eration could be demonstrated In 63 per cent 
of cases and overlap In the rest Iso relation 
could be found between sensory return and 
recovery of individual muscles. 

4 In most of the cases of injury of both 
ulnar and median nerves, sensory loa In the 
median was incomplete In about 88 per cent 
of cases, while only *3 per cent of ulnar nerra 
showed Incomplete sensory loss 

5 Eighty per cent of recowring radial 
nerves showed sensory regeneration a greiter 
proportion of cases in which regeneration ™ 
found In the extensor longus polhds and a 
tensor communis digitorum showed sensory 
regeneration than when the extensors of the 
wnst were recovering 

6 The more muscles recovering In peroneal 
nerve lesions, the more numbers of cases 
showed sensory regeneration of the sunl 
nerves The musculocutaneous and antervx 
tibial nerves showed sensory regeneration m 
only y 5 > per cent of all casts thus correspond¬ 
ing to the ulnar nerve No correlation could 
be found between sensory and motor recovery 

7 In Injuries of the sdatic nerve motor 
recovery in the peroneal nerve is associated 
more frequently with sensory regeneration 
In the musadoaitaneoui and ontenor tibial 
nerves than In Isolated lesions of the pert***' 
nerve and sensory regeneration Is related 
somewhat to motor recovery In the 
communis digitorum and extensor haDuca 

in some case* Ln which the tibial nerve was 
completely paralyzed marked sensory rege® 
eration was found and in other cases in win 



POLLOCK MOTOR RECOVERY, PERIPHERAL NERVES 


865 


complete motor recovery was present no 
recovery of sensation was found 
Complete recovery of sensation m tibial 
and peroneal nerves was found in cases with 
partial motor recovery Complete sensory 
recovery of either the tibial or peroneal nerve 
was found when motor recovery was in com 
plete showing a gross intraneural localization 
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A TTEMPTS to perfect a means of stim 
/ \ ulating bone grow t h are of interest to 
1 V the clinician and research worker alike 
In recent years, the use of living bone grafts 
has become a standard procedure in treating 
non union, performing fusion operations, and 
the like Henderson has advocated the use 
of massive bone grafts in non union and has 
demonstrated the effectiveness of this proced 
ure Phemister has obtained excellent results 
with splint grafts. The use of autogenous bone 
grafts whether In the form of the massive 
graft, splint graft, osteoperiosteal graft or 
simply bone chips, has become well estab¬ 
lished 

Numerous studies have been carried out 
with relation to calcium and phosphorous 
metabolism in an effort to stimulate bone 
growth Circulatory alterations have been 
studied (5) for the same purpose. Naturally 
the introduction of lime salts mto the area 

r 


where stimulation of bone growth is desired 
has been done particularly by Murray 

Recently the exhibit (3) of Murray winch 
was preserved at the headquarters of the 
Amen can Medical Association in Chicago was 
inspected and a senes of experiments earned 
out to attempt to verify his findings. Healthy 
dogs were chosen as the experimental animals. 
The composition of the lime salts which was 
introduced mto the bone def ectswas Ca^PO*)*, 
85 per cent and Ca CO* 15 per cent Hastings 
and Zachanasen showed by \ ray spectrum 
analysis that these two salts are in combma 
tion because only tncalcic phosphate [Caj 
(POi)*] hues ahow m X ray spectrographs. 
The animals were operated upon under asep¬ 
tic conditions. A small number of them l>e- 
carae infected and were discarded but a 
reasonably large number of animals survived 
in good shape so that quite definite results 
were obtained 

The following procedures were earned out 
on healthy adult dogs 
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1 A acgmcnt of one radius was erased 
boiled 10 minutes and replaced The dogs 
were sacrificed in 30 and 60 days 

2 A segment of one radius was exdied 
fragmented and the fragments replaced. The 
dog* were *aenticed in 30 and 60 day* 

3 A segment of one radius waa erased and 
the defect tilled with a mixture of lime salts 
consisting ot 8s per cent tricalcic phosphate 
|Ca*(PO 1 ] and per cent calcium carbonate 
[Ca CO ] The dogs were sacrificed in 30 and 
60 da vs 

4 A "egment of one radios was excised a 
bag matte tram fascia lata waa filled with the 



Fi$ 6 Cirp*I bao« crawd nxl defect (Died with Inne 
■tlU, 50 dryi Defect filled with fifcctwj t_mc contain™ 
no rndcoc* d c»ldfic»tk«i <x «cw boo* frcnrti, A an] 
cvpftl boon ihowtnt muLed nlhnti*, B 


same salts and placed in the defect The dogs 
were sacrificed m 30 and 60 days 

5 A segment of one radius was excised the 
defect was filled with a mixture of equal 
amounts of the salts and bits of traumatued 
muscle. The dogs were sacrificed in 33 35 
45 and 60 dap 

6 A carpal bone was excised the defect 
filled with the same salts, and the dogs uteri 
ficed In 30 and 60 days 

7 A carpal bone waa excised the defect 
filled with a fascial bag containing salts. The 
dogs were sacrificed in 30 and 60 dap 

8. An astragalus was exdsed tne defect 
filled with salts, and the dogs sacrificed in 
30 and 60 days 

9 An astragalus waa exdsed, the defect 
filled with a ftidal bag containing the same 
salts and the animals were sacrificed In 7 60, 
and 90 day* 

10 A segment of one radius was exdsed 
and a gelatin capsule containing the same 
salts was placed in the defect. The dogs acre 
sacrificed in 30 and 60 days. 

All specimens were dmected roentgmy 
graphed and sectioned for microscopic study 

The result* of necropsy \ ray examination 
and miscroscopic findings are tabulated with 
Illustrations of typical findings (Table I) 
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emniAXY 

1 The boiled bone grafts died and when 
inserted into defects of the radius there was 
no production of new bone about or within 
them The only source of new bone formation 
in these experiments was from the ends of the 
radius 

2 Small fragmented live grafts similarly 
used were the sources of large amounts of new 
bone growth in each instance Throughout 
the entire senes of experiments wherever a 
small bone chip was left behind at operation 
there was evidence of active bone growth 
from it 

3 In all cases in which lime salts were 1m 
planted m the radial defects there was failure 
of regeneration of the shaft. 

4. The only effect of mixin g traumatized 
muscle and hme salts in the radial defects was 
to create a few areas of calcification m necrotic 
tissue No regeneration of the shaft took 
place 

5 The only constant effect of implanting 
lime salts m carpal and tarsal defects was the 


production of a very definite proliferative 
arthritis No bone was laid down in the 
defects. 


CONCLUSIONS 


1 Lime salts and boiled bone when placed 
into a bone defect with either traumatized 
musde or fascia do not serve as a source of 
available calcium resulting in supersaturation 
of connective tissue and regeneration of miss¬ 
ing bone. 

2 Live bone chips placed m bone defects 
regenerate the missing bone 
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THE USE OF SMALL DOSAGES OF PITUITARA EXTRACT 
IN OBSTETRICS 

A RxMer or the Last Twrwn two Years 
\RTHUR STEIN U D F \CS Nvw \c*a 
hMa)<«0> w i l i p J iW OtKun m j. Ln*( Fk3 


I T is now 17 years since the vmter first be 
gan to use and recommend small doses of 
pituitary extract to induce or shorten 
labor (17) During this period the method has 
been accepted in man} of the large European 
dimes but in this country its employment is 
making only very slow headway Aet suffi 
dent data have now been amassed to permit a 
critical survey of this method and to allow 
anyone with adequate obstetrical experience 
who is in possession of all the facts to judge 
for himself whether or not pituitaiy extract 
properly administered m small dosage is use 
ful at the onset of labor or at the end of preg 
nancy to mduct labor 

The idea of employing pituitary extract to 
Induce labor a os fant put forward in Europe 
some 2 \ears before the beginning of the 
World War but the use of until doses for 
this purpose was m> original method 

In iQi2 Hager administered pituitary ex 
tract during the second labor of a woman who 
hod lost her tirst child because of gestation 
prolonged for several weeks beyond term By 
inducing labor as soon as the full period of 
pregnancy had been reached Hager was able 
to deliver a living infant without the slight 
cat mjurv to mother or child He used a dosage 
of 0 minims and repeated it after 7 hour* 
The next year Watson in this country 
reported the successful induction of labor In 
three different cases by the administration of 
10 minims of extract m repeated doses but 
the dosage used, though smaller than that 
customanl) administered m the third stage of 
labor was yet far larger than that which the 
present wnter recommended in 1917 
At that time I recommended (1) the use of 
pituitary extract in far smaller doses than was 
customary (2) the use of small dosages of 
pituitary extract In the first stage of labor as 
weD as later on and (3) the induction of labor 
at term by small dosages of pituitary extract. 


The results in 64 cases—40 primiparse and 
24 multipane—were then reported No more 
than 3 minims of the extract were given at any 
one time After a more extended experience 
it was found that even smaller doses—namdy 
2 minims —were equally efficient so the 
amount was reduced thereafter to this figure. 
In 79 per cent of a senes of cases In which 
labor was induced by such 2 minim dose* of 
pituitary extract which the present writer 
(16) reported in 1929 pain* began after a 
single dose and deliver} often took place with¬ 
out further injections. 

THE AUTHOR S METHOD 
The procedure I have been employing is ai 
follows 

Jim castor od, ounct 
gam pmutsiy ertract, duudds 1 
oam pituitary mract, rnfaunw 1 
am pituitary extract, mmhn 1 
Nooa, pituitary extract, mkauni i 
By h-v11 tic Mdn imp a*o (Sack 

The preparation of pituitary extract I have 
been using during all these years is obstetrical 
pittutnn 1 

When labor pains start the injections of 2 
minims are continued hourly In successful 
cases, the pains generally begin after the 
second dose If no pains are induced, the 
treatment is suspended and repeated on the 
third da> succeeding 

Never have I observed any Hi effects upoc 
mother or child from this treatment, even 
when as many as ten injections were given. 
Apparently there Is no cumulative action 01 
the drug 

USE 07 MY METHOD ABROAD 
The value of this method was quickly rccog 
nixed abroad In 1921 A- OWm (j) of 
Hamburg published an account of 34 cases In 

P«rfc» D»«t» 
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which he had administered pituitary extract 
according to the plan outlined in the two pa 
pen which I published m 1917 and 1920 
About the same time F J Browne who had 
followed the teachings of Watson presented 
before the Edinburgh Obstetrical Srxnety the 
results of 2 years’ employment of pituitary ex 
tract for the induction of labor m the venereal 
department of his hospital where the use of 
any me chani cal means of inducing labor is 
fraught with grave danger because in the 
majority of the patients a purulent discharge 
is present. This obstetrician was most 
enthusiastic regarding the method the only 
drawback in his opinion being the lack of 
standardization of the drug—a defect which 
has now been satisfactorily remedied When 
such standardization could be reached he 
asserted “I believe we shall be in possession 
of an almost ideal method for induction of 
labor, but even then care will be necessary 
because, though the drug may be stand 
ardized, it is impossible to standardize pa 
tients There will always re mam the patient 
who is peculiarly susceptible to its action and 
probably also the patient who is entirely 
uninfluenced ” 

In 1926 Scott reviewed the literature and 
presented the results from a questionnaire 
which he had sent out to American obstetn 
cians concerning the use of pituitary extract 
for the induction of labor His conclusions 
were that the method was “bang used much 
more extensively than one would gather from 
the literature ” but * there is almost unam 
mous opinion among those using this method 
that the original dosage as proposed by Dr 
Watson is too large ” 

The consideration accorded the method by 
the foreign medical literature was much 
greater than m that reviewed by Scott A 
paper presented by J Eversmann in 1925 
wherein he advocated the shortening of labor 
rather t h a n attempts to abolish its pains by 
the use of questionable drugs aroused much 
discussion m medical circles He reported 
favorably upon the present writer & method 
for inducing and shortening parturition and 
enumerated the advantages which the em 
ployment of small repeated doses of pituitary 
extract has over the more massive dosage 


advocated by other writers He claimed that 
every case m which he used this method had 
been successful 

Fram, m 1926 published a very favorable 
report on 75 cases while a smaller senes was 
contributed by Hoeland m 1927 

It was in 1927 that Adler also gave an ac 
count of 61 satisfactory cases his te chni que 
vaned slightly from my own 

The indications given b> Adler were as 
follows 

1 Pregnancy prolonged beyond the natural 
penod because it has been repeatedly ob¬ 
served that the child will die if retained in 
utero beyond the normal penod even when it 
has been m good condition at the calculated 
ter min ation of gestation Also if the fetus be 
allowed to grow larger than normal dystoaa 
ls likely to occur when labor begins 

2 Economic considerations which are 
often too pressing to be disregarded Women 
may enter the hospital at term after having 
false pams and be unable to remain beyond 
the expected sojourn because of poverty or 
the necessity for their presence In the home 

He considered either of these considerations 
sufficient to indicate the employment of a 
method which he had found harmless to both 
mother and child and which has proved 
efficient in such a large percentage of cases 
The absolute requirement however is that 
the pregnancy must have reached term 

Hatzky in 1928 reported a senes of 117 
cases of dela>ed labor He felt that the 
figures previously offered as to the ■success of 
the method of repeated small dosage had not 
been based upon identical conditions Many 
had used it when the uterus was completely 
inactive or when the exact date at which con 
finement was due was not known and their 
results had been meager On the other hand 
when the uterus had actually begun to con 
tract, so that the administration of pituitary 
extract merely mcreased activity which had 
already been spontaneously initiated, com 
plete success was an almost foregone con 
dusion Pregnancy at term confirmed b> 
estimating the size attained by the fetus 
without any indications of the onset of labor he 
considers an indication in pmnipanc (1) when 
the os is completely dosed (2) when there is 
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entire absence of pain objectively peraptl 
ble and (3) when the membrane* are intact. 

Thi* obstetrician ha* u*ed a number of dlf 
ferent preparation* of pftuitary extract, so 
that hi* dosage ha* been tomewbat varied on 
account of lack of *tan da rd nation He com 
monly employ* injection* of o 2 cubic centi 
meters at one hour intervals until a total of 
five injection* ha* been given provided that 
labor is not increased after the first or second 
injection 

HatxLj concluded that m> method of in 
ducing labor ha* the following advantages 
over the use of bag* (il no danger of com 
plication during the course of delivery (1) 
no danger of infection because of intra 
utenne manipulation* (3) greatly dmphfied 
technique (4) no danger of premature de 
lively the method succeeding only when the 
pregnoncv ha* reached term and (5) *hort 
ening of the duration of the parturition 
period The onl\ disadvantage ated is the 
uncertxuntv which Hatxkv experienced in the 
effectiveness of the Injection* in producing 
labor pain* Thu may have been due in part 
to difference* in the pituitary extract cm 
ployed unce it is well known that there arc 
wide variation* in the potency of various 
commercial preparation* 

Widen another German writer who used 
the method in 44 case* in hi* obstetrical sen. 
ice at Oppeln U verv enthusiastic about thi* 
method He had 75 per cent of complete euc 
ceaees uung 3 unit* per cubic centimeter of 
the \oegthn preparation of pituitary extract 
at a do*c the injection* being given every 
1 s minute* until itrong regular pain* began 
In hi* 44 caw* , 33 labor* began with saJu¬ 
ft ctor\ promptness only two requiring repc 
tition of the dosage when the first »erie* failed 
to bring result* There were 11 failures 

A still later report u that of La Hiye and 
Peters, wbo had tned the method in 19 ca*c* 
at the Strasbourg Obstetrical Clinic From 
their experience in tin* imafl *eriei they 
decided that the method 1* mcnt excellent if 
certain condition* are fulfilled 

One of the patient* of La Haye and Peter* 
thowed an mtoncatlon by the drug this be 
ing the only ca*e of Idtcuvncrasy to pituitary 
extract winch I have heard of during 17 


year* experience with the method When 
she had been given 9 unall injection*, this 
woman developed dome *pcums of the dia¬ 
phragm resembling hiccough which seemed 
to have no relation to the uterine contrac 
tions. The Injection* nere stopped bat* hen 
labor pains ceased were renewed once more 
after an interval of on hour and a half \fter 
the seventh injection of the second *enw 
the ipaams recurred but the labor pain* were 
rhythmic and strong and delivery *** 
promptly accomplished The diagnosis of 
drag idiosyncr**} was confirmed by nr 
signs, which induded the development of * 
transient amaurori*, a pronounced myodj 
with disturbance of accommodation, and 
feeble response to light Tendon and cuta 
neons reflexes remained normal DeBmv 
was accomplished shortly before midnight 
but the hiccough continued for the remainder 
o{ the night The following da\ however it 
had aulte disappeared and no return of the 
trouble occurred 

The latest report* are those of Dueckelmann 
made in 1931 and of Hellendall which came 
out in March 193a Thar favorable remit* 
demonstrate that the popularity of the method 
continue* to increase ui European obstetrical 
practice 

r THE PKOPER DOSAGE 

Despite it* wide acceptance in Europe the 
method of inducing labor at term bv unall 
repeated doses of pituitary extract ha* not 
received the recognition in this country that 
it deserve* This is due to a prevalent fear 
that pituitary extract given prior to the ex 
pulsion period may cau»e violent utenne con¬ 
tractions and possible rupture of the atrru* 

In my own experience and that of prac 
tlcally all European observer*, no *uch dan¬ 
ger exist* when a dosage as small as a minim* 
U employed True Mendenhall, in 1919 
accumulated from the Literature 80 case* of 
ruptured uteru* from the use of pitroUO 
solution reported from 1913 to 1957 let an 
analysis of his sene* shows that, in the great 
majority of case*, the dosage either was not 
stated or was entirely too high. 

Refuting Mendenhall g artlJe in 1930, I 
pointed out (15) that the crux of the situation 
is the doxage erf pituitary extract emploved 
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Nobod> can deny the danger of injecting 1 
cubic centimeter before dilatation of the cer 
vuc but abundant clinical experience proves 
the safety of such small doses as o 2 cubic cen 


The preceding review of some of the reports 
from European obstetric services lea\es no 
doubt of the general satisfaction which the 
method of inducing labor by repeated small 
doses of pituitary extract as described by 
the author in 1917 has given to a large num 
ber of climes os well as practitioners It is to 
be regretted that the method has not found 
a wider application in the United States. Not 
one of the writers who have been reviewed has 
noted any evil effects upon either mother or 
child In not one of the complicated cases or 
even those In which fetal death occurred 
could the outcome in any way be attributed 
to the use of the drug The percentage of com 
plications is if anything lower m the cases 
in which pituitary extract was used to induce 
labor than in those in which other methods of 
induction were employed or even in those in 
which the pains occurred spontaneously 
It is to be hoped that American obstetn 
aans will be inclined to employ the method 
more often as combined with the judicious 
administration of nitrous oxide amesthesia in 
the second stage it provides a safe and effi 
aent means of delivery which will go far to 
satisfy the continued demands of the modem 
woman that she be relieved of the age-old 
burden of the anguish of maternity 
The method is a gam fully described After 
17 years use the author s technique has not 
been changed and in the opinion of those 
who have used it it still remains the best 
procedure for inducing labor at term 
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ADAMANTINE TUMORS OF THE JAWS 1 

S C M\JOR,riiD DDS UD JR BELL, UJD AtD R. S DiWATERS, DDS 

ADAMANTINE tumor* have been re- tore. In 1910 Lewis collected 70 cases, indud- 
j \ pa ted to be surgical curiositie* and mg 3 ol hi* own In 1916 I\ohl brought the 
1V have not occasioned as much stud\ as total up to 82 b} adding 4 ongmil caws md 
their incidence and malignant potentialities including the 8 reported b\ New In 19*4 
warrant Most recent writers concur in the Murphj estimated that 100 such tumors had 
opinion that such growths are probablj more been collected. In 1933 Kegel ated 3 j cases m 
frequent than the literature on the subject which patients had been referred to the Johns 
indicates Undoubtedly many patients with Hopkins Hospital for diagnosis or treatment 
such tumor* have been treated without being Adamantine tumors, as In other types of 
reported and others have been operated upon neoplasm maj be dassured in different wavs, 
with an inadequate diagnosis Thu applies bat the usual criterion is on the basis of the 
especial]} to the small unilocular lesions, growth being either unilocular or mol tilocular 
which mav be mistaken for radicular or The tumor is characteristically composed of 
dentigerous cysts The primary purpose or man} cystic areas, although there is a fairiv 
this paper u to present a plan of treatment large group of cases in which onh one cyst b 
which seems rational to us as well as to give a present The diagnosis of unilocular cyst must 
brief review of the clinical course and patho- be made with caution because in some of 
logical aspects of the lesion these growths the gross picture u one of a 

\ orzimer and Pcrla credited Guzack with single large cyst whereas in realitv many 
the first description of a cystic tumor of the smaller cysts exist Obviously this point a of 
lower jaw in 1826 Kegel (,23) think* that the considerable significance in determining the 
history of the adamantine tumor* date* from type of operation to be performed 
1 863 when Broca published his memorable Another dassmcation of these turnon u cm 
report on a new group of tumors which he the basis of whether the} arc «obd or cystic, 
designated as odontoma Since that time No sharp differentiation can be made on this 
many different terms have been applied to criterion, since many intermediate cases are 
this neoplasm Murphy believed that Horst found in which one part of the tumor is solid 
was the tint to suggest the term adamanti and another part c yst ic. Whether a given 
noma, whereas \ orzimer and Petia date the tumor is aohd or cystic, or whether it is com- 
brst full desorption of the tumor from Falk posed of a single cyst or is multffocolar car 
son ■ paper published in 1879 Since that time nes considerable prognostic import as will be 
numerous designations have been appbed in discussed later 

eluding adamantine epitheboma cyst osar The size of the adamantine tumors is quite 
coma adenocarcinoma, epithelial odontoma, variable It should be borne In mind that 
cystoma, cystic tumor of the jaw multhocular these are central expansive growths, and for 
cyst of the jaw adamantine tumor chorio- this reason they are not observed eariv m their 
blastoma and ameloblastoma course and have u*uall} attained considerable 

Classifications of tumors of dental origin nze before advice is tought The silent central 
have been grossly inadequate This Is doe in nature of this neoplasm does not make for 
large part to the variance in opinion as to the earl} diagnosis Many large tumors have been 
histogenesis of these neoplasms. W ohl sag- reported Ewing speaks of an adamantinoma 
gests that they be classified either as products coming under his observation which was as 
of inflammation or as derivatives of the tooth large as the head of a child and weighed 1 5 
germ kilogram*. If these tumor* made their pres- 

Several excellent resum fs on the subject of rnce known earlier thdr nature would un- 
adamantine tumors are offered In the litem doubtedly be better understood 

Tn« rt-« rVj»n»(it •( fwtuj *r«n fmaj Inn tUy*»l 
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The age at which patients come under the 
observation of the physician or dentist is sub¬ 
ject to wide variation Massm has reported 
the earliest case on record an adamantinoma 
occurring in a newborn infant together with a 
detailed microscopic description of the tumor 
The oldest case in Lewis’ senes occurred at the 
age of 75 years. The decade showing the high 
est incidence in Simmon s senes was between 
30 and 30 Kegel (23) gave the age at which 
the tumor was first noted as between 11 and 
5 years In another paper the same author 
32) stated that the time the adamantinomata 
usually appear is between the ages of 15 and 
35 roughly the time of the second dentition 
New had previously propounded the game 
doctrine He noted that the a\erage age for 
adamantine tumors to appear m the lower 
molar area was 33 yean, whereas the average 
age for such neoplasms m the cuspid region 
was between 16 and 17 years of age He was 
of the opinion that tooth eruption may play a 
part in the production of adamantinomata 
through the r6le of irritation Both the cases 
to be reported by us occurred between the 
ages of 15 and 20 >ears Ewing expressed the 
opinion that the process begins much earlier 
than is generally recogmxed but due to its 
prolonged nature the growth may not be 
noted until middle or even late life Lewis 
ga\e the tune elapsing from the time of the 
initial symptom or sign of the condition until 
removal of the mass as years Simmons 
concurred with an average duration of 9 
years. Extremes ha\e been reported Eve 
reported a rapidly growing tumor of onl> 13 
weeks duration the patient dying of a comph 
cation rather t h a n directly from the tumor 
Frantz and Stu reported the other extreme 
a patient who had been subjected to jaw re 
section in 1878 and who died in 1929 the 
tumor having recurred and been present for 51 
years. Murphy stated that the semi-solid 
tumors evolve m from 1 to 15 jears, the purely 
cystic m from 10 to 20 years the unilocular 
type aierages 10 \can m its development be 
fore surgical advice is sought and the multi 
locular develops in 14 to 15 jears. Kegel (23) 
thought that in some cases the progress of the 
tumor seems to be accelerated by tooth ex 
traction Murph> stated that the solid type 


of adamantine tumor predominates in early 
age and that it rmrel> occurs after the age of 
30 Conversely the cystic type is more fre 
quent m later life 

Kegel (23) and Graves considered the 
adamantinoma to be more common among 
the black than the white race Westmoreland 
in a senes of poorly described cystic tumors of 
the jaws noted a very marked predilection for 
such tumors to occur among negroes Blair 
and Brown thought this neoplasm to be more 
common in females than males. 

As to the most frequent ate of this tumor 
opinion is unanimous. The lower molar region 
13 by far its most frequent location Aschoff 
stated that the molar and premolar areas are 
the most common sites of occurrence Broders 
and MacCarty stated that these neoplasms are 
usually found near the angle of the mandible 
In the aeries of 21 cases reported by Steens- 
land the location was given m 20 cases Of 
these 17 were in the lower jaw 2 in the upper 
and in 1 case adamantine tumors occurred 
simultaneously m both the maxilla and man 
diblc In 1915 New collected 9 adamantino- 
mata of the upper jaw, 2 of which were hia 
own Kegel (23) found 19 m his scries of 35 
to be located in the lower jaw only 2 being 
located anteriorly Suker was not in accord 
with most writers in that he considered the 
most frequent site to be the upper jaw or 
antrum Ewing and Murphy agreed that the 
solid adamantine tumors are more frequent in 
the upper t h a n m the lower jaw and Ewing 
was of the opinion that the upper yields more 
of the malignant adamantinomata than does 
the lower jaw 

Adamantine tumors are also found in other 
locations than the jaws. Such growths com 
prise a fair percentage of the sellar and para 
sellar growths. Peet credits Onanoff with first 
noting the resemblance between these hypo¬ 
physeal tumors and those of the jaws in 1892 
Franer and Alpcrs present 14 adamantino¬ 
mata in a total of -*44 tumors of that region 
Peet reported 3 adamantinomata of the pitu 
itary region and stated that the majont> of 
such afflicted patients present the Frcchhch 
syndrome Corson and Hell wig reported such 
a suprasellar tumor and an astrocytoma in the 
same patient Adamantinomata occurring in 
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the pituitary region arc thought to be derived 
from cell rests of the embryonic hypophyseal 
duct In 1931 Suker reported a case of 
tquamoua cell cardnoma of the orbit which he 
consMeml to be a metamorphosis o{ an ada 
mantmoma There U no other instance in the 
literature In which such a tumor originated In 
the orbit although some have Involved the 
orbit b> extension from the antrum Another 
poorly understood adamantinoma 11 that 
which Is reputed to occur in the tibia. Three 
such cases have been reported Ryne thought 
the structure of these turnon possibly justi 
fied the diagnosis of adamantinoma It would 
appear highly Improbable that these tumors 
arise from a tooth germ Ryne said that those 
of the tibia are best considered of basal-cdl 
cardnoma of traumatic origin, having their 
basis not in congenital cell rests, but In the 
passage of a constant!) frustrated reparative 
hyperplasia Into neoplasia in a special en 
vironment of the tissue reaction Fischer 
was of the opinion that the developing enamel 
organ of the embryo is not transferred from 
the oral cavit> to the tibia, but rather that 
the growth can best be accounted for by an 
excessive development of the multipotent cm 
bryomc ectoderm of the leg and its differen 
tlatlon in the direction of enamel forma tarn. 
Baker and Hawlsley did not consider this 
growth to be teratomatous in origin because 
of the absence of other tissues, but thought 
that the epithelium retained its basal cell 
potentialities and is stimulated to growth by 
injury If we accept these tibial tumors as 
true adamantmonuta we most either alter 
our concept of their histogenesis, or search for 
a more tenable hypothesis as to the develop¬ 
ment of adamantine tumors of the jaws. 

It is generally conceded that the adaman- 
tinomata are of epithelial origin altho ugh 
Broca favored the theory that they arise from 
the mesoderm According to the most widely 
accepted theory these growths are of epithdisj 
origin. 

Three possible methods of development are 
propounded at the present time that a daman 
tinomata arise from dibris ipOk&iaux para 
deitlairet that such tumors are developed 
directly from the tooth germ and that tney 
are derived directly from the alveolar epithe¬ 


lium, The first hypothesis was first pro¬ 
pounded m a classic paper by Malmex, in 
1885 and Is the most wide!) accepted theory 
at the present time. It was endorsed by 
bwing Bump Suker and others. Malastez 
found masses of epithelial cells along the pen- 
dental membrane from the gingival margin to 
the apex of the root He considered such cell 
groups to be derivatives of the enamel organ 
and designated them as paradental epithelial 
dibris. Sometimes such cdl masses were ob¬ 
served outside the alveotodental ligament in 
the jaw bone This author considered such 
cell aggregations to be analogous to the net 
dental apparatus of some of the lower vote 
brates, and thought them to be related to the 
supernumerary teeth of the third dentition 
Simmons stated that such tumor* arise from 
remnants of the enamel organ or from the 
paradental epithelial dfbna. Murphy brought 
out the fact that statistics show the develop¬ 
ment of these tumors Is not directly related to 
the development of the teeth thus onposng 
Brocn s follicular theory and upholding 
Malacca rest theory Kaufmann also ascribed 
the development of the adamantinoma from 
rests of the enamd organ Jordan has shown 
that remnants of the outer cell layer of the 
enamel organ frequently persist and are to be 
found In relation to the Inner margin of the 
bony alveolus, the wall of which I* produced 
by mtramembranous ossification In the con¬ 
nective tissue surrounding the embryonic 
dental sac 

The second theory of origin of the adaman¬ 
tinoma ta considers these tumors to arise from 
additional tooth germs. This then* holds that 
the adamantinoma arises from the DeoplastK 
transformation of the tooth germ Faliaon 
has been one of the keenest exponents of this 
hypo thesis If we awume that these neo¬ 
plasms owe thor origin to neoplastic trans¬ 
formation of the tooth germ we might 
reasonably expect such tumor* to be associated 
with faulty tooth formation in a fairly high 
percentage of cases. Two of the cases of 
New c series were associated with unerupted 
third molars- In one of our cases there was a 
supernumerary tooth In the maxilla Cm! 
crusty supernumerary symmetrically placed 
teeth and absence of teeth are not common 
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findings. If the tumor owe® its origin to the 
neoplastic transformation of the tooth germ 
of a supernumerary, or even one of a perma 
nent tooth we might reasonoblj expect to 
find a similar symmetrically placed tooth on 
the opposite side of the mouth, zn at least an 
occasional case, or failure of development of 
the full quota of teeth m the second instance 
The third theory of origin holds that the 
adamantinoma arises from the mucous mem 
brane of the oral cavity or from the mucous 
glands of the mouth Broders and MacCarty 
found one such tumor which showed a direct 
connection with the epithelium of the gum 
through the medium of epithelial columns 
This observation suggested to them that the 
neoplasm arises from the regenerative or basal 
cells of the epithelium of the mucous mem 
brane, which would be in accord with all other 
types of epithelioma Ewmg has also noted 
such a connection but favors the theory of 
Molasses as to the origin of the adamantinoma 
Bland Sutton subscribed to this theory of 
origin Kegel (23) thought however that the 
adamantine epithelium invades the oral epi 
thehum in the exceptional case which shows 
continuity between the tumor and the mouth, 
rather than being derived from it Horsley 
drew attention to the fact that the clinical 
course of the adamantinoma is quite different 
from that of basal cell cancer 
Lewis quoted Bland Sutton as stating that 
many of the multilocular cystic tumors of the 
jaws are in reality endothebomata 
Like most slowly growing tumors the early 
symptoms are nil which accounts for the pro¬ 
longed penod elapsing before the patients 
come to surgery Pain is not a common symp¬ 
tom and the one thing which brings these 
patients in for advice is deformity of the jaw 
or even of the face Occasionally a cystic 
tumor ruptures into the oral cavity and dis¬ 
charges its content, the opening often healing 
spontaneous}} only to rupture again at a 
later date Occasionallj the tumor becomes 
infected and in that case the picture is one of 
on osteomyelitis The presence of a loose 
tooth is sometimes the initial complaint The 
history of early extraction is common The 
tumor distends the tissues until only a thin 
bon} shell is present giving a parchment like 


bony capsule which crepitates on pressure 
The contour may be regular or lobuiated 
Pathological fracture sometimes occurs In 
advanced cases the tumor maj impinge on 
adjacent structures giving nse to pressure 
symptoms Pbonation and mastication are 
sometimes embarrassed in the case of large 
tumors and in such lesions of the maxilla the 
eye may be displaced by the growth The 
absence of infiltration about the tumor and 
the lack of fixation are important diagnostic 
criteria. The regional lymph glands are usual 
ly not palpable except in those cases in which 
the tumor is infected Bony or fibrous trabec 
ulation is common!} present The cysts 
usually contain a thin yellow or brown fluid 
although it is occasionally visad and choles- 
tenn crystals may be present Ewing thought 
the calcific particles sometimes found are 
probably remnants of imperfect enamel 
On roentgen examination the adamant! 
noma appears as a central bone expansive 
tumor the outline ia dearly defined and there 
is no penosteal reaction The tumor may be 
monocystic or multilocular and the so called 
honeycomb appearance is commonly seen 

incEoscoric appearance 
The epithelial constituents of the tumor are 
by far the most enticing for study Several 
types of epithelial cell may be present Kruse 
described three microscopic types of adaman 
tinoma, based on different stages in the devel 
opment of the enamel organ Lewis considers 
the cylindnc type to be the most characteristic 
cell of the adamantinoma, altho ugh the 
polygonal and the stellate epithelium aid in 
classification of such tumors. All gradations 
of epithelial cell from the stratified squamous 
to the specialized adult enameloblast are seen 
and often all stages between these extremes 
are seen in the same tumor The epithelium 
may be all of one type but more commonl} 
more than one type is present, one or the 
other type predominating Broders and Mac 
Cart} describe two distinct types of cell the 
outer or columnar cells which they consider 
to be of the regenerative type and correspond 
to the columnar germinal or regenerative cells 
of the enamel organ, and the pol}gonal and 
stellate cells which are so characteristic, and 
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represent an advanced stage of differentiation 
They alio sometime* contain prickle*. The 
peripheral columnar cells are arranged radially 
in a palisade layer while the itellate cell* are 
placed more centrally Ewing described three 
mam types of adamantinoma All three type* 
are locally aggressive and he places them in 
the general daas of carcinoma. The adeno- 
caranomata, or glandular tumor* exhibit 
chief!) one structure whereas the other tvpe* 
show extreme and sharp variations in cell 
type, and the arrangement of the cells is quite 
diverse In the first type the a can thoma, 
anastomosing cords of squamous epithelium 
are present in which are spine cells and pearls 
In isolated areas cells showing the character 
litlcs of the e nam el organ appear The second 
type Is the plexifonn epithelioma, showing 
broad convoluted columns of epithelium with 
no marked tendency to squamous formation. 
The third type is the glandular form and here 
the columnar enameloblasts predominate 
Often the columnar cells enclose areas of 
reticulated cells Numerous pearls may be 
surrounded b) reticulated cells, and these in 
turn be surrounded b> the columnar cells. In 
recurrent tumor* the cells tend to lose their 
original identitv and ma> eventual!) appear 
as a large round cell pen vascular growth with 
no trace of the original epithelial origin 
Aschoff described the formation of typical 
enamel Wohl has observed dentine formation 
and Kegel spoke of both dentine and cement 
being found m such tumor* Full) formed 
teeth are sometime* observed In such cysts. 

The stroma of the adamantinoma show* a 
wide range of vanation and the proportion of 
epithelium to connective tissue also fluctuate* 
wide!) It ma\ be cellular or very dense and 
of a hyaline nature as In the gubemaculum 
dentis In the stroma of tome of these tumor* 
may sometime* be found a structure Identical 
v, ith that of the giant cell epulis and giant cell 
tumor Portions of cement or bone may 
appear Sometime* the stroma become* ex 
ceedingiy vascular Mucoid change* occur a* 
well a* cirrhosis and calcification Bump 
speaks of cases in which the stroma growth 
exceeds the epsthehal giving the appearance 
of a sarcoma, and Papadimltnou presented a 
case for which be used the term adamantinoma 


sarcomatodes, a tumor characterized b> very 
rapid growth. He did not consider this struma 
to be malignant chnicaDy 

Thu* far no definite criterion has been 
established for judging the malignant perten 
tialities of a given tumor from a study of its 
microscopic appearance. Simmons has sag 
ge*ted that the degree of malignanc) prohitJy 
varies with the degree of differentiation of ti* 
cells Kegel thought that no grading tcccnl- 
mg to de g re e* of malignancy can be made on 
the bails of the microscopic picture, as to 
rapidit) of growth duration or recurrence*. 
Ewing considered the *oIh1 tumor* to be more 
cellular and more malignant than the cystic 
variet) In the case of 51 years duntxm 
reported b) Frantz and Stir the sections 
showed an alveolar arrangement the periph¬ 
eral cells being of the columnar type and 
arranged radi&lK in a palisade layer with 
central cells of the stellate tvpe. 

DtPTEEENTIAl. DUQ-VOSU 

The adamantinoma Is a central expansive 
growth and must be differentiated from 
similar tumor* occurring In the jaw bones 
The differential diagnosis of mtracraniil 
adamantmamata will not be considered in 
this paper 

Dentigerous cyxts occasion all) offer con¬ 
siderable confusion In the differential diag¬ 
nosis from adamantinomata, especially in 
view of the fact that dentigerous cyits often 
occur in the lower molar region, and because 
a monolocnlar adamantinoma may be asso¬ 
ciated with an unerupted tooth- Another 
confusing factor is that case* hare been de¬ 
scribed of dentigerous cysts with a fining of 
adamantine epithelium. Blood good in 1905 
reported inch a finding on Barrie s case- More 
recently however there is a trend to more 
proper!) consider these tumor* as adaman- 
tinomata. The dentigerous cy*t Is Hned wfth 
stratified iquamous epithelium. 

Radicular cyst* ordinarfl) offer no great 
diagnostic problem, but there are cases In 
which the cyst attains large size and apparent 
1 ) lose* Its connection with the Don-vitst 
tooth from which it originated. The finding o’ 
vital teeth In the region of such a tun»r 
obviate* the diagnosis of root cyst- Thu 
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tumor is often found in the upper lateral 
Incisor area. 

The giant cell tumor is one of the most 
difficult conditions to differentiate It occurs 
very frequently in the lower molar area Be¬ 
cause of its trabeculation it may simulate an 
adamantinoma of the multilocular type 
Giant cell tumors are much more rapid in 
development however and if A ray therapy 
be used as a diagnostic procedure it will be 
found that the giant cell neoplasms arc much 
more responsive than the adamantinomata 
If the duration of the tumor is unknown and 
if either condition is at all atypical a biopsy 
is often necessaiy to establish the true nature 
of the growth 

Adamantinomata of the upper jaw are often 
diagnosed as carcinoma of the maxillary sinus 
Even on microscopic examination an undif 
ferentiated tumor may suggest carcinoma 
when in reality we are dealing with an ad a 
mantinoma The important points in the 
differential diagnosis are lack of the parch 
ment like crepitation in case of carcinoma, 
shorter duration of the carcinoma, age m 
ddence of carcinoma is later than that of 
adamantinoma as a general rule although 
there are exceptions in both directions and 
mitotic figures are not seen in adamantine 
growths. 

As already intimated, adamantine tumors 
in which the growth of the stroma is preatl} 
out of proportion to that of the epithelial 
constituents, maj simulate sarcoma Here 
again in sarcoma as in card noma, parch 
ment like crepitation is absent the sarco- 
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matous process is much more rapid in its 
evolution and mitotic figures arc present 

Adamantinoma may also sometimes be 
confused with an osteoma or fibroma Kegel 
(23) noted that some adamantine tumors may 
resemble polycystic osteitis fibrosa. Wohl 
considered endothelioma and myeloid tumor 
m the differential diagnosis. 

Opinion is variable as to the proper treat 
ment of these tumors. All writers agree on 
one point and that is that surgery is the 
proper therapy X ray and radium have not 
received much attention in the literature as a 
form of treatment. Lewis noted that in one 
of his cases massive doses of X ray decreased 
the sue of the tumor somewhat In 1927 
Bump stated that op to that time the X ray 
had not cured an adamantine epithelioma. 
In 6 cases Kegel (23) used the X ray or radium 
and noted no beneficial results from them 
Simmons mentioned 1 case which showed 
temporary improvement following radiation 
In one of his cases he used radium m repeated 
recurrence of the tumor and the patient died 
from local extension of the neoplasm to the 
brain 

The majority of writers favor radical treat 
ment of these tumora advocating resection of 
the jaw In 10 of the 12 cases reported b> 
Simmons some previous form of conservative 
treatment had been earned out He advo¬ 
cated jaw resection as the method of choice In 
the treatment of these tumors especially if 



SURGERY GYNECOLOGY AND OBSTETRICS 


8Sj 



F« 3 OntmiJ rwu^cnoprijn 0/mnltiloaiUr *d*n»n 
tioocM, tnbccuLe sit *ffl drinrt 

the cuboid al type of epithelium u predomi 
nant or if the tumor is very Urge. He 
felt that metastasis 13 more common thin [* 
generall} supposed In the iena of t 5 case* 
reported bj Kegel, 19 recurred and if the 
cues were excluded m which radical primary 7 
resection was performed the Incidence of 
recurrence was 79 per cent Nevertheless, this 
author favored curettage followed by the 
thermal or chemical cauten a hen the tumor 
t* monocvstic and In caie» in which the lesion 
U a sobd one with an intact bonj shell He 
alao favored subperiosteal resection in aelected 
ta*e» The pol} cystic adamantine tumors, 
however he thought arc beat treated by jaw 
resection He noted that the recurrent turnon 
are more difficult to eradicate than the pri 
marv onea Ewing noted, alao that the multi 
locular cysts often require aamfice of the jaw 
bone for their eradication Lewi* favored 
wide resection since he considered these 
turnon practically impossible to enucleate. 
New likewise subscribed to resection of the 
jaw bone, 

Ewing considered the superficial tumon 
and the small cysts to lend themselves readily 
to extirpation Blood good advised conserva 
live treatment realizing that recurrence is 
common. 
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It is generally conceded that the prognosis 
of the solid tumon Is not as good as that of 
the cyatic variety Murphy favored more 
radical surgery in the solid and semf-sohd 
types than in the cystic adamantinoroat* 
The recurrent tumon often exhibit distinct 
cell differences from those of the parent 
tumor as Ewing pointed out, the recurrences 
often show marked anaplasia. Malignancy 
often occurs in such a tumor after re cur r en ce 
It is generall) conceded that metastatic 
involvement from adamantinomata of the 
jaw are unusual although Simmons coqjH 
ered them to be more common than gen 
erally supposed In one of his cases there 
was long metastasis and In two cases there 
was glandular involvement In a fibro- 
epithelial tumor mentioned by Ewing metas- 
tascs were observed in a cervical node and a 
small nodule In the lung in another of his 
cases the fourth recurrence was in the cervical 
nodes and loose cervical tiaaues, and probably 
In the lung Vondmer and Perl* reported a 
case in which five operations were performed, 
eventual!} with the jaw resection with even¬ 
tual metastasis to the lung This case is 
peculiar in that the lung tumor was considered 
to be benign and not malignant and was 
accounted for on the basis of asp*ration of 
adamantine tissue at the time of one of the 
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operations. The tumor grew pmnaril) within 
the lumlna of the bronchial tree Eve re 
ported a case m 1883 in which a patient died 
of pneumonia following operation for an 
adamantinoma of the lower jaw the mass 
being only of 13 weeks' duration Here the 
lumbar glands showed the “exact prototype 
of the primary growth ” Kegel (22) mam 
tamed that when the adamantine tumors are 
left alone they never metastasize and Blood 
good thought that they do not metastasize in 
the true sense of the word but that implants 
tlon metastasis In the soft parts may follow 
their incomplete removal 
Cakf. i This tumor occurred in a white boy aged 
17 years. The history was negative until a few days 
before he sought advice, when be noticed a swell¬ 
ing' In the region of the left ramus of the mandible 
He consulted his dentist who made an incision over 
the ocdosal aspect of the mm evacuating a large 
amount of thin yellow fluid The patient was refer 
red for surgery The X ray (Fig 1) showed a large 
unilocular cyst extending forward as far as the first 
molar area, and posteriorly almost to the posterior 
aspect of the ramus. The tumor extended Into the 
cororioid proctis, but the condyle was not involved 
Operation was performed December 17, 193s the 
tumor being thoroughly curetted and the anterior 
part of the internal pterygoid muscle resected, since 
the tumor extended backward between that muscle 
and the ramus of the mandible. Two weeks subse 
quent to operation radium treatment was instituted 
To date there has been no recurrence of the tumor 
and the cavity has been largely replaced by new 
bone. The patient Is symptom free except for an 
area of anxstbeila over the distribution of the men¬ 
tal nerve, caused, of course, by the removal of that 
segment of the mandibular nerve traversing the 
trnnor 

Microscopically the epithelium is arranged In an 
orderly fashion. Columnar cells arranged radially in 




Fig 6 Photomicrograph lbowing the predominance of 
cnbotrial type of cells 


a palisade manner with the characteristic stellate 
cell are seen (Fig 1) 

Case 2 The second tumor occurred in a white 
girl 15 years of age. She had been treated elsewhere 
by conservative treatment (curettage) one y ear prior 
to consulting one of the authors. She complained of 
no symptoms at any time during the illness except the 
presence of a lump In the lower right molar area 
Figure 3 shows the original V ray picture of the 
tumor revealing a multuocular adamantinoma, with 
well defined trabeculte. 

Errors of dentition are not especially common in 
cases of adamantinoma. There was no anomaly of 
the lower molars in either of these cases, except that 
in this case the crown was In a transverse position, 
and placed posteriorly probably due to the pressure 
occasioned by the tumor In this case however the 
\ ray revealed the presence of a transversely im 
parted supernumerary tooth opposite the apex of the 
upper right second bicuspid At the primary opera 
tion (done elsewhere) the trabecube were well 
broken down and the cavities thoroughly curetted, 
bat no electrocoagulation and chemical or thermal 
cauterization were employed. The tumor rapidly 
recurred and when seen 1 year later ft entirely filled 
the artificially formed monocystic cavity The X ray 
appearance at thit time is shown in Figure 4 

Conservative operation was done a second time, 
on December 3 193* the tumor thoroughly removed 
by curettage, and electrocoagulation employed over 
the re m ai n ing tumor bearing cavity About 2 weeks 
after operation radium and deep \ ray therapy' 
were instituted. There was considerable reaction to 
the radium Five weeks subsequent to operation the 
patient developed scarlet fever but recovery was 
uneventful, without complication Because of per 
aistent adenopathy and the fact that the recurrence 
previously had been rapid for this type of tumor It 
was deemed advisable to resect the mandible to¬ 
gether with the cervical glands. This was done 
March 15 1933 Recovery was uneventful and to 
date there has been no evidence of recurrence. The 
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resected section of rrurwLhle is shorn n in Figure 5 
Bone grafting will be done later 

The miCToecopic sections of thu taraor tho* 
buarre pattemi rtw n lindne celli are present and 
the cnbovdal type predominates \ fen n torts are 
present (Fig <i) 

The factors of primary interest to the 
authors are the possible hLstogcnens of these 
adamantine tumors, and the type of treat 
meet beat suited for a given case 

In both our cases the full quota of perms 
nent tooth germs are represented by well 
developed teeth The only point in fa\-or of 
the theory that the adamantlnomata develop 
direct!) from the tooth perm is the fact that 
In Case 2 there was a well developed supemu 
merar\ Impacted tooth in the upper jaw W e 
fed that the theor\ advanced in the classic 
work of Malaaxx is most tenable at the 
present time although the other theories are 
not disproved 

The question of treatment ta of utmost im 
port an ce In dealing with this phase of the 
problem we must remember that from a 
dun cal standpoint there are several distinct 
types of the tumor that the microscopic 
features show wide variance In different tu 
mors that the tumor u a slordv growing one 
that the best recurrence is not malignant os 
frequenth as most writers would have us 
believe and linallv that if malignancy does 
supervene the incidence of metastasis or even 
of cen 1 cal node in\ olvrment is fairly low 

The small unilocular cystic tumor offers the 
best chance for conservative therapy B\ 
conservative treatment we mean the thorough 
curettage of the tumor mass, with adequate 
coagulation of the entire cavity by dectro- 
surger) This necessarily Implies free access 
to the entire tumor bearing area. We fed 
that radium should be used after operation as 
a prophylactic measure realizing that these 
tumors are not very reactive to thlm form of 
therap) Vnother type of tumor which we 
fed can be best treated b> conservative 
surgery is the multilocular tumor in which the 
loculi are few in number and of such sue as 
to be readily exposed to the treatment de 
scribed all trabecule bang broken down. 
Lesions shnflar to that In Case a can be 
adequately treated b> this method provided 
the cell differentiation is sufficiently far ad 


vanced as discussed below On the contrary 
we fed definitely that radical surgery m the 
form of jaw resection together with resection 
of the regional lymph glands is to be advo¬ 
cated In those tumors which present numerous 
£11 defined cysts, a condition in which all parts 
of the tumor are not easily exposed and fret of 
access The honeycomb tumors, with numer 
ous small scattered loculi will come in tim 
category regardless of the degree of differen¬ 
tiation of the cdls 

\\ c believe that all tumors, whether mulU- 
1 ocular or unilocular should be treated by jaw 
resection if the epithelial component shows 
little or no differentiation of its cdls Thu 
statement may bear correction in the future 
and should be made with a certain degree of 
reservation since the correlation of the micro¬ 
scopic appearance of the tumor with the de 
gree of potential malignancy is not to be 
gleaned from the literature in a sufficiently 
large series of cases to draw too definite con 
elusions 

\\ e fed that the duration and size of the 
tumor are very definite factors to be taken 
into consideration in determining whether or 
not the therapy be conservative or radical. 
Obviously the rapidly growing tumors, such 
as those which develop within a few weeks, 
should be treated by jaw resection at the out 
set The very large tumors, in which there b 
marked deformity of the jaw also require 
resection 

Adamantine tumors of the maxilla require 
more radical surgery than those of the mandi¬ 
ble There are two reasons for this First 
maxillary tumors are more often of the soCd 
type than those of mandibular origin Second 
although these neoplasms probably are no 
more prone to metastasis than those of the 
lower jaw It is possible for the growth to 
extend by continuity Into the orbit or base of 
the skull. 

Were the recurrences malignant In a large 
percentage of cases, or were the percentage of 
metastasea high, the authors would concur 
with those advocating radical surgery in 
treatment of adamantine tumors. Since socb 
Is obviously not the case, ns judged by the 
literature on the subject we recommend the 
suggestions dted 
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CONCLUSIONS 

1 Adamantine tumors of the jaws are un 
doubtedly of much greater frequency than the 
literature would have us believe 

2 The histogenesis is best explained by the 
theory of paradental epithelial rests which 
occasionally take on the potentialities of their 
ancestors giving rise to the adamantinomata. 

3 The explanations for the great frequency 
of such tumors in the lower molar region seem 
Inadequate 

4 Conservative treatment should be 
adopted m unilocular adamantine cysts espe 
daily if the epithelium is well differentiated 
and the tumor has been slow In development 
The conservative treatment consists m curet 
tage following free exposure of the cavit} or 
cavities electrocoagulation of the tumor bear 
ing area with possibly subsequent radium 
therapy 

5 Radical excision of a segment of the jaw 
should be done in polycystic tumors when the 
cysts ore small ill defined and not easily ex 
posed to ready access Radical measures 
should also be adopted in most adamantine 
tumors of the upper jaw m many tumors of 
the solid type and m cases showing undiffer 
cntiated epithelium In the latter wc favor 
radical treatment at the outset at least until 
sufficient cases have been reported correlating 
the microscopic picture with the dim cal 
course of the lesion 

6 Radium and deep \ ray therapy are of 
very questionable value but we still use 
radium after operation as a prophylactic 
measure It is possible that we shall discard 
It later but not for the present 
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T HE EFFECT OF MECHANICAL STIMULATION OF THE NIPPLES 
ON THE OVARY AND THE SEXUAL CYCLE 

HANS SELYE, 1ID kdT McKEOWN Jlcormi, Cakaih 

DtTKTtBfM «f McG*J I'm i — t/ 


I T U well known that the sexual cydiaty 
is Interrupted during lactation but no 
satisfactory explanation of this fact has 
yet been offered In a recent publication 
Freund discusses the problem of lactation 
amenorrhoea and from observations of his 
nch Hinlral material he concludes that the re 
appearance of menstruation during lactation 
is a result of the decrease In the activity of 
the mammary gland Since we have ahown in 
our previous communications (3 4) that the 
mere stimulus of suckling inhibits sexual 
cydidty in the rat (even after the main milk 
ducts of all nipples ha\e been cut and escape 
of milk has thus been made impossible) we 
would be inclined to think that lactation 
amenorrhoea in humans is also conditioned by 
the nervous stimulation of the nipple rather 
than by the secretor> activity of the gland 
In a more recent experimental senes, we tried 
to establish whether the mechanical stimula 
tion of the nipples by nursing would also 
inhibit the sexual cychaty of the normally 
estnc non lactoting adult rat 

Briefly under the influence of the suckling 
stimulus, we obsen ed a diestrus of about 16 
da\s duration during which the uterus be 
came progestational in appearance with fre 
quent formation of placentomata, and numer 
ous ah eoli appeared around the mamm ary 
ducts (5) 

In the present paper we describe the effects 
of exposing normal animals to such a stimulus 
for a kmg period of time and the repetition 
and extension of our original observations 
upon the mouse 

Before proceeding with the discussion of 
our wort we should like to draw attention to 
the large number of animals required in the 
investigation of this problem While the 
suckling of an active litter is the onl\ satis¬ 
factory method of stimulating the nfpple a 
large quantity of experimental material must 
be available If litters of the right age are to be 


obtained. Furth er more such litters are un¬ 
dernourished and therefore of kttle use for 
other work. This is why in spite of the large 
sue of our own rat and mouse colonies, we are 
able to report results only on a limited num¬ 
ber of animals We feel, however that these 
results are of such a nature tW one may 
safely base discussion on them 

Two adult female rats, seen to be nonnahy 
cyclic for some time following the weaning of 
their own litters, were exposed to a strong 
suckling stimulus and the young kept alive 
by exchanging them on alternate days with 
the well nourished litter of a normally ketat 
mg mother the young of the normal mother 
being transferred on these days to the ex 
penmental animal In one of these arumab 
this was done for a period of 10 weeks and In 
the other for a period of 7 weeks The sex 
changes were followed by dally examination 
of the vaginal smears and biopsy sections were 
taken of the mammary glands from time to 
time 

With the onset of suckling the first of these 
animal* went Into a diestrus which lasted for 
17 days. On the 18th day the smear showing 
only comified cells Indicated estrus but 00 
the following day the animal went into a 
second period of diestrus which lasted rj days 
Again there was a day of eitrus followed by 
a third diestrus of *3 day's. Estrus appeared 
once more then a fourth diestrus, on the sixth 
dayof which the animal was killed. 

The second animal behaved similarly show 
ing three successive periods of diestrus, sep 4 
rated the one from tne other by a day-or k 
one cav. 1 days—of estrus. The\ were of j 6 
16 and 15 days in length and the annual was 
killed at the third appearance of estrus 

The mammary glands showed in the earlier 
stages changes such as wc described m onx 
previous paper The glands at the middle** 
the first diestrus were found to be those tjj»j 
cal of early pregnancy—numerous aheoii 
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with no accretion But 4 days before the ap- 
pearanceof the firstestrus, secretionhad begun 
and at estrus sections showed a fully developed 
and lactating gland These results are perhaps 
more obvious from Figures 1 2 and 3 

That such lactation was not subnormal was 
indicated by the ability of these rats to main 
tarn normal sized Utters at those periods when 
the glands were fully developed 

During the diestrus period, the Ovanes 
showed a single set of large corpora lutca gu ru 
lar to those seen during the earlier stages of 
normal lactation The pen-ovanan capsule 
was greatly distended with fluid (Figure 4) 
The hypophyses of these animals were con 
sidcrably enlarged The adrenal cortex showed 
a marked Increase in size and a large number 
of cysts which were filled with eosinophilic 
colloid (Fig 5) 

In an attempt to repeat this work on mi re 
we gave Utters to 11 animals Technically this 
offered little difficulty, for suckling occurred 
in almost 100 per cent of cases and no animals 
had to be discarded because of necrosis of the 
nipples. The methods of nourishing the 
young and of following the sex cycle and 
mammary gland changes were identical with 
those used on the rat 

We observed in all cases the cessation of 
estrus and development of the mammary 
gland as previously described 



Ffc. 1 Folly developed mammary eland in a normal 
adult female rat on the seventy fourth day alter socilimr 
has been Initiated. * 
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Fig 1 Diagram showing development and secretion of 
the m a mm a r y gland during suckling paeodopregnoncy in 
a rat. The upper section shows the development of the 
gland the shaded parts represent the resting the white 
ports the lactating condition. The line in the lower section 
of the diagram shorn the estrus cycles. 



Six of these mice were exposed to the suck 
lmg stimulus for a long time As m the rat 
these animals went into successive periods of 
diestrus which vaned m length from 13 to 21 
days (Table I) 

Hie mammary gland changes are shown m 
Figures 678, and 9 In all cases the develop¬ 
ment seen in the rat was observed to follow 
the beginning of suckling Alveoh appeared 
around the ducts and later secretion set in 
But it is interesting to note in this connection 
that the secretory activity of the mammary 
gland showed waves during these chronic 
experiments. 

Since the changes produced by suckling so 
closely resemble those of the pseudopregnancy 
of stenle copulation it seemed of importance 
to determine whether, like the latter, they 
were induced by a mechanism which once 
initiated, would continue in the absence of 
the original stimulus To do this we used 20 
animals and fro n them we removed the Liters 
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at tune* between the fourth and tenth days 
of the diestras. 

In all cases estrus appeared between the 
second and fifth dav* following the removal 
of the stimulus 

Some workers have reported the formation 
of placentomata during lactation indicating 
the uterus to be progestational during this 
period While we have not ourselves seen 
spontaneous placentomata at this time we 
have been able to produce them in the mouse 
b> scratching the interior surface of the uterus 
with a needle and tving a thread at the nte of 
irritation Yi e produced than In the same 
way during suckling pseudopregnancy (Fig 
10) 

The fact that all these effects of suckling are 
due to changes in ovarian function is demon 
strated br our observation that the mechanl 
cal stimulation oS the nipple has no effect on 
either the uterus or mammary gland In the 
castrate 

DISCUSSION 

There is a striking difference between the 
pseudopregnancy produced by sterile copula 


TABLE i 



Ti* j CysU tn tl* tdirosl cortrr of sn&Iiof pwdo- 
fjt rjoint rmt 

tion and that produced by suckling In the 
one case the stimulation of the cervix leads to 
a sequence of events—enlargement of the 

f ntidtan formation of persistent corpora 
uten development of the mammary gland 
inhibition of estrus progestational develop¬ 
ment of the uterus with susceptibDih to 
placentomata formation—which is initiated 
by a single original stimulus In the other 
the continued presence of the nervous influ¬ 
ence appears necessary If the subsequent 
changes are to follow Both bring about per 
sistent functional corpora lutea and both re 
suit In like changes but the modes of action 
scan to differ The one mi) be compared to 
pregnancy the other to lactation. 

This Is an analogy which we would Gke to 
emphasize and we feel that it Is safe to do no 
In the light of our recent findings. All four 
conditions—pregnancy and copulation pseudo- 
pregnancy lactation and suckling pseudo- 
pregnancy—are distinguished by corpus In 
teum function. In all the uterus is in a 

f irogestational condition in all, estrus b 
nhibited in all the mammary gland is de¬ 
veloped. In each case the eventual appear 
nnce of estrus is inevitable it sets in immedi 
attly at the end of normal pregnancy it 
terminates the diestrus of copulation pseudo- 

& regnanc> at approximate!} n days and in 
oth lactation and the pseudopregnancy 
produced b} suckling In the non lariating 
a nimal the stimulus which Initiated the d>- 
estrus however effectively maintained a 
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without effect on its termination But in 
pregnancy and in copulation pseudopregnancy 
these changes are aU consequent to the single 
original stimulus, m neither lactation nor 
suckling pseudopregnancy is this the case 
In suckling pregnancy removal of the 
Utter led to the return of estrus and in lacta 
tion also In suckling pseudopregnancy the 
continued application of the stimulus was 
necessary to mammary gland development 



I S Mammary pland of the nmf raotoe on nineteenth 
day of welling pteixlopregnaacy Beginning of cotostrura 
forma bon. 



Fig 7 Mammary gland of the aamo motrte taken on 
fourteenth day 0 i tackling paeadopregnancy Some 
alveoli have formed. 

and involution followed almost lmmediateh 
on its removal, so too with lactation 

We may conclude then that the diestrus of 
lactation is a condition produced by the stimu 
lus of suckling resembling in many ways that 
which results when the same stimulus is 
applied to the non lacta ting animal 
While copulation pseudoprcgnanc} appar 
ently has no parallel m human physiology 
suckling pseudopregnancj has since the 



Fig q Mammary pland of tbc aame moose on the 
thirty iixth day of auchling pvmdoprrgnxncy Full beta 
tion. 
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F« o PUfmt ora* a tb* ntenu of « pjckkn* p•rodo- 
prejosot mem' 

sexual cydes of women arc inhibited during 
lactation If we assume that the stimulus of 
nursing maj produce a pseudopregnancj 
even in the virgin girl then the hitherto inex 
pliable observation* of lactation in virgins 
who offered their breasts to nursing infants 
could easily be understood (For literature of 
such cases in humans see Halban ) 

STTiniVfil 

It has been shown that both in the rat and 
in the mouse the mechanical irritation of the 
nipple produced b\ an actrvel> suckling litter 
leads to full development of the mammary 
gland and to lactation At the same time 
long periods of diestrus appear which are in 
temipted b\ an estrus cyde only once in 2 to 
? weeks If the nursing litter U removed from 
the experimental animal during the diestrus 
period normal cydes reappear within a few 

dav* 

The condition which we described is ver) 
similar to pseudopregnanc) produced bj 
stenle copulation it differ* from the latter 
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however in that the penod of diestrus b 
longer and that a single nervous stimulus Is 
sufficient for the production of copulate* 
pscudoprcgnanc) while the maintenance of 
suckling paeudopregnancj i* dependent on the 
continuous stimulation of the nipple and is 
Interrupted as soon as the nursing Utter u 
removed 

\\ e condode from our findings that the in¬ 
terruption of sexual cydidty during lactatxm 
is a result of the nervous stimulation of the 
nipple by nursing and not due to the secretory 
activity of the mammary gland 
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funnel pelvis 

Its Incidence and Importance, and a New Pelvimeter tor Outlet Mensuration 
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A FUNNEL pelvis 13 one in which the 
measurements of the inlet are prac 
tically normal, while one or more than 
one of the dimensions of the outlet are smaller 
than normal. In general, any measurement 
which exhibits a decrease of 1 5 to 2 centi 
meters below the average may be called 
contracted. 

It is paradoxical that the devotees of an 
art which is aa old as the human race should 
have so diligently pursued the study of con 
traction of the pelvic inlet, and yet, until com 
parahvely recent times, so assiduously neg 
lected consideration of outlet contraction or 
funnel pelvis 

Not until late in the eighteenth century did 
DuCoudray portray two cases of outlet dys- 
toaa, one representing a narrowed pubic arch 
and the other a much shortened distance be 
tween the symphysis pubis and the tip of the 
sacrum Twenty years later the immortal 
Baudelocque described an outlet which meas¬ 
ured 7 5 centimeters between the ischial 
tuberosities. In 1838 Busch In his textbook 
considered the subject of outlet contraction 
under its own heading and m later years the 
same author described dystocia in several la 
bors complicated by this condition 
Throughout this time however no ade 
quate system of mensuration was available 
and the recognition of f unn el pelvis was still 
clouded by conjecture and theory In 1870, 
Breisky described a method of measuring the 
distance between the lower margin of the 
symphysis and the tip of the sacrum—a 
method which has survived the test of time 
and is still used by many obstetricians. He 
also described mensuration of the bisdschial 
(transverse) diameter thus placing the entire 
matter upon a more scientific b asis The in 
treduction of this procedure accomplished 
much for the advancement of scientific ob¬ 
stetrics in Europe 


In this country we became indebted tc 
Williams for further information concerning 
the pelvic outlet when, in 1909 he published 
his excellent monograph concerning contrac 
tions of the inferior strait which be had dis¬ 
covered in the course of his examinations of 
1,200 women From this senes of cases WH 
liams found that funnel pelvis not only occurs 
more frequently than bad previously been 
supposed but noted also that the condition 
is a not uncommon cause of dystoaa. The 
same author subsequently continued his ob¬ 
servations and later contnbuted more cases 
to his senes Thoms, working m the same 
clime, added more to our knowledge of this 
subject when he published his statistics in 

1915 

In general however, a vol umin ous liter 
ature devotes many pages to contractions of 
the superior strait, while a scanty literature 
concerning outlet contraction appears only 
reluctantly to admit the latter as an obstet 
ncal entity 

Nevertheless dystoaa at the outlet may be 
observed when no difficulties were present at 
the inlet and occasionally, when the ab¬ 
normality is overlooked an operation which 
promised to be a simple low forceps delivery 
has ended with disastrous effect upon the 
fetal head or upon the maternal soft parts 
or upon both The admonition of Barbour that 
4 the fetal head is the best pelvimeter holds 
true m so far as the superior strait is con 
cemed for here a practical application of the 
dictum either manually or by a test of labor 
will prove or disprove the presence of dis¬ 
proportion But this test, unfortunately can 
not be applied to the outlet until late m labor 
when indeed, it may be too late if the outlet 
proves to be too smalL And the anonymous 
adage “Any head which enters the pelvis can 
be extracted," has its rare exceptions At least, 
the head cannot always be safely extracted 
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One of the chief etiological fact on in the 
production of true funnel pelvis, it Is now 
generally agreed he* m the formation of the 
bo called assimilation pelvis In 1900 Breus 
and Kjolisko pointed out that the last him bar 
vertebra, when fused with the sacrum, pro¬ 
duces certain changes in the conformation of 
the bony canal The sacrum in this condition 
( high assimilation pelvis) is composed of 
six vertebrae instead of nve (Fig 1) while the 
lumbar spine is made up of but four vertebrae 
instead of the usual hve Frequent!) as a 
result of this fusion, both Innominate bones 
are rotated on a horizontal imi in such a man 




ner as to bring their lower portions doser 
toward the midlrne, thus narrowing the pubic 
arch and shortening the transverse (blsischlal) 
diameter According to various anatomists, 
assimilation high or low ( low aasnnflation 
signifying four sacral and six lumbar verte 
brae, and of little obstetrical Importance) is the 
most common of all structural pelvic abnor 
mall ties The condition is vanously reported 
from studies upon dried specimens, to vary 
from 31 to 38 per cent in frequency The 
superior strait may or may not be affected by 
the condition —the effect most commonly 
observed here being a shortening of the trans 
verse diameter with elongation of the obatet 
ncal conjugate 

Etiologically therefore funnel pelvis may 
appear as a distinct entity or may exist In the 
same pelvis with other anomalies which are id 
oowij related from the standpoint of etiology 

For demonstration purposes the outlet may 
be said to be divided, as originally suggested 
by Klieo Into two triangles, both of which 
have a common base the tnsischlal diameter 0/ 
the outlet (Fig 2) This appears ahghtly an¬ 
terior to the anna as an imaginary hue AB 
joining the widest points of the ischial tuber 
orities The apex of the anterior or urogenital 
triangle is the snbpnblc ligament, while the 
sides are formed by the Ischlopubic rami 
The posterior or rectal triangle is bounded 
laterally by lines from the extremities of the 
transverse diameter AB to the sacrococcyg¬ 
eal joint, which forms the apex The bouod 
anes of these two figures offer considerable du 
ference physiologically in that the anterior 
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triangle possesses for its aides ngid non 
yielding ixray burners, while the sides of the 
posterior are soft yielding structures, as the 
levator aru and the coccygcus muscles the 
pelvic fascue and to some extent the sacro- 
saatic ligaments 

The obstetrical diameters commonly meas¬ 
ured here are the transverse or bisischial the 
anterior sagittal the posterior sagittal and 
the anteroposterior The anterior sagittal is 
the imaginary line from the midpoint of the 
transverse (the base) to the apex of the ante- 
nor tnangle while the posterior sagittal is 
the measurement from the same point on the 
base to the apex of the postenor triangle 
these measurements representing the height 
of the antenor and posterior triangles re 
spectively The anteroposterior diameter be¬ 
cause of the anatomical convexity of the 
pudendal surface is not the sum of the sagittal 
diameters but is usually considerably less 
than this (Figs 3 and 4) In addition to these 
observations valuable information concern 
ing the breadth and conformation of the pubic 
arch can be dieted by means of bimanual 
palpation of the lateral rami (Fig 5) 

I have long been of the opinion that so 
called ‘ normal ' measurements taken from 
dned and often shrunken pelves ore not always 
applicable to the bvmg specimen with its 

TABLE I —AVERAGES OF OUTLET HEN 
SURATION IN 570 NORMAL PELVES 

Duwttr \ nip kr*-th, cm 

Tr*»ncTW 

r°'**Tx* «MTtui 

\jUrofO*tcnoc 



Ftz 5 HunanuaJ palpation of the pubic jtrrfi 


superadded tissue Accordingly I studied 
these diameters especially those of the outlet 
with the idea of effecting a comparison In 
all 6^9 adult white women were measured 
of which 570 or 89 21 per cent, were patients 
whose pelves were apparently normal The 
results of these determinations are recorded 
as averages m Table I 
These results were compared with those of 
various other observers and to secure a grand 
average for each diameter are grouped in 
Table II It will be seen that these averages 
are slightly less than those commonly used in 
teaching 


TABLE II —MEASUREMENTS OF NORMAL FEMALE 
OUTLET ACCORDING TO \ ARIOUS OBSERVERS 



7 70 
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For practical purpose* the normal diameters 
of the outlet may be taken from Table II u 
follows 

Cm 

Tr umnc djametcr 00 

Portenor ■gilUl 7 3 

\ntoDpo»<tnix 1 o 

A point of great importance concerning these 
measurements is that forced flexion of the 
thighs upon the abdomen with the woman 
either upon her back or upon her aide in 
creases the distance between the symphysis 
and the tap of the sacrum from o to 4 cent! 
meters The average is 1 73 centimeters 
(,\\ llliams) 

\s to the significance of the various dimen 
irons mv experience is in accord with that of 
McCormick in the conclusion that there are 
but two practical diameters, the transverse 
and the posterior sagittal The three diagrams 
m Figure 6 make apparent the reason for this 
statement and illustrate the mechanical pnn 
dple involved daring labor by contraction of 
either or both of these measurements Dia 
gram A represents the normal relations of the 
head as it comes through an outlet of normal 
proportions It will be seen that most of the 
available area of the anterior tnangle is uti 
Iked and that do dystocia exists. In B the 
transverse diameter Is shortened, thus lessen 


mg the available space for the head to the 
anterior triangle in spite of the 1 nerttsti 
length of the anterior sagittal diameter Con¬ 
sequently more of the head U forced into the 
posterior triangle. This depicts the reason why 
the second stage of labor may be unduly pro¬ 
longed and illustrates the necessity for draw 
mg the head into the posterior triangle when 
doing the forceps operation in these cases 
It alio explains the frequency of deep penned 
injury which may result here from bungling 
attempts at delivery The value of eplriotomy 
in such cases to avoid serious damage to the 
soft parts is obvious D ia gram C rep resen tithe 
condition of absolute contraction of the outlet 
which fortunately Is rarely encountered. 

Of the total number of pelves (659) meas¬ 
ured m this series 69 or 10 79 per P” 
table m—mEQUENtn or PEIVIC 
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Fig 7 Measuring the an teTOpMteriordlaJDeter Breiiky’* 
to t bod 


sented some pelvic abnormality as classified in 
Table m which shows a relative incidence of 
funnel pelvis of 40 58 per cent The typical 
funnel pelvis signifies a pelvis in which the 
abnormality of the outlet contraction ensts 
alone The generally conlracled funnel pelvis 
signifies exaggerated outlet contraction in a 
pelvis already generally contracted 

For purposes of comparison the statistics of 
Williams and Thoms concerning white women 
are combined in Table IV The incidence of 
funnel pelvis here too is seen to be greater 
than that of any other pelvic anomaly (36 97 
per cent) 

A striking simianty between my findings 
and those recorded by Williams and Thoms is 
apparent when all pelvic abnormalities are 
grouped under three subdivisions namely (1) 


TABLE IV —WILLIAMS AND THOMS' SERIES 
COMBINED, SHOWING RELATIVE FREQUENCE 
OF VARIOUS ABNORMALITIES IN 2 459 CASES 


Whit* pimu 
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Fig 8 The author i pelvimeter Front and lateral 
view* 


those in which the outlet alone is contracted 
(typical funnel pelvis), (2) those in which the 
entire pelvis is contracted (generally con 
tracted pelvis) and (3) those in which con 
traction of the inlet is mainly involved (prac 
tically all other types) Here again (see Table 
V) the incidence of funnel pelvis is seen to be 
higher than that of other pelvic anomalies 
having been found in over 4 pier cent of a total 
of 3 098 patients e xami ned in the several 
senes. # 

The prognosis concerning tie effect upon 
labor of various degrees of outlet contraction 
is not always obvious However as a general 
rule if the transverse is more than 8 centi 
meters no difficulty need be anticipated with 
a head of normal sue It is frequently ob- 


TABLE V —COMPARATIVE STATISTICS SHOWING 
THE FREQUENCY Or CONTRACTED OUTLET 
(FUNNEL PELVIS) IN BOTH SERIES OF CASES 
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For practical purposes the normal diametera 
of the outlet may be taken from Table II as 
follows 

Cm 

1rtu»vM»e diAjartrr u>c 

I'otXtrtc# utttu) J J 

-tstfroporttOtt «> *> 

A point of great importance concerning these 
meMuremeots 1* that forced flexion of the 
thighs upon the abdomen, with the woman 
either upon her hack or upon her sde, in¬ 
creases the distance between the syxnphyv* 
and the tip ol the sacrum from o to 4 cenu 
meten The average i» i)j centimeter* 
<t\ lllianu) 

\s to the significance ol the \ arioufl dkncji 
»on> m\ experience is in accord with that of 
McCormick in the conclusion that there are 
but two practical diameters, the tranaverae 
and the post error sagittal The three diagram* 
la Figure 6 make apparent the reason for this 
statement and illustrate the mechanical prln 
dple involved during labor by contraction of 
either or both of these measurements Dl* 
gram A represent* the normal relations of the. 
head as it comes through an outlet of normal 
proportiona. It will be seen that most of the 
available area of the anterior triangle is uti 
liied and that no dystocia east*. In B the 
traruverae diameter Is shortened, thus lessen¬ 


ing the available space for the head in the 
anteraor triangle, in xf>Ue 0 f tbt focrtaW 
U*itk of tbt interior so(lttal dttmekr Con¬ 
sequent!} more of the head 1* forced into the 
posterior triangle This depicts the rraaon why 
the second stage of labor may be nndul}’ pn> 
kinged, and illustrate* the necessity for drs* 
ing the head into the posterior triangle when 
doing the forceps operation in these rases 
It abo explains the frequency of deep periurti 
injury which may result here from bungfeg 
attempts at delivery The vatae of eptskrtaay 
in such case* to avoid serious damage to the 
soft part*, is obnoos Diagram C represents tf* 
condition of absolute contraction of the ootlri, 
which fortunately Is rarel) encountered 
Of the total number of pelves l<Sj9l me**' 
uced in thi* sane* 69 or 10 79 per P**" 
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earlier possessed the earmarks of senous 
dystocia 

The necessity, however, for a fairly accurate 
method of outlet pelvimetry, espcaall) if the 
pubm arch is narrow ts obvious. The technique 
which I have adopted in ascertaining the 
measurements of the outlet has seemed to me 
highly satisfactory 

In measuring the length of the antero¬ 
posterior diameter (see Fig 7) the method of 
Breisky was used, subtracting 1 centimeter 
from the reading obtained (the thickness of 
the tip of the sacrum) In patients in whom 
external palpation did not readilj disclose the 
location of the sacral tip the finger was in 
sorted Into the rectum and the point de 
marcated externally 

For measuring the transverse and posterior 
sagittal diameters (see Fig 2 the tnangle 
iBC) a new instrument (Fig 8) was devised 
with the co-operation of the manufacturer 1 
This pelvimeter, in my hands has presented 
several advantages over various other imple 
ments which I have employed With this in 
atrument both diameters of the triangle ABC 
can be measured in one operation No assist 
ant is necessary From the front the instru 
ment resembles an ordinary calipers the arms 
and the tips A' and B', of which are so con 
structed as to fit snugly against the ischial 
tuberosities in measuring the transverse di 
ameter A graduated scale on the anterior 
surface of the instrument records this distance 
in centimeters. The posterior arm of the pel 
vimeter (Fig 8 lateral view) is freely movable 
laterally and anteropostenorly and the dis 
tance (the posterior sagittal diameter) of its 
tip C, from the imaginary line (the trans¬ 
verse diameter) between A'and B is recorded 
on a second graduated scale regardless of the 
position in which the instrument is held This 
second scale is also located on the front of the 
instrument When C is held snuglj against 
the tip of the sacrum (the patient’s buttocks 
must be well over the edge of the table) with 
A ' and B 1 in their respective places (Fig 9) 
both the transverse and the posterior sagittal 
diameters can be read from the instrument at 
the same time All of the points being fixed 
points no shifting of the pelvimeter or of the 

‘Tfc« Rayil Irrtrt*»ent Corner B<* 171 SjrwM Vnr\ork_ 


hands is necessary during the calculation 
This fact minimizes the frequency of error 
In thin subjects o 5 centimeter and in obese 
patients 1 centimeter is added to the reading 
of the transverse diameter to allow for the 
thickness of the soft parts, while 1 centimeter 
(the thickness of the sacrum) is always sub¬ 
tracted from the reading on the posterior 
sagittal scale With ft little practice the whole 
procedure consumes but a moment In 
borderline cases I have made it a point to 
take the average of three readings. 

While it is beyond the scope of this paper 
to discuss in detail the management of labor 
in funnel pelvis, one is constrained to mention 
at least the salient indications and contra 
indications which arise when the condition is 
encountered and which more than anything 
else bespeak here the importance of men 
snration In contraction of slight degree so 
simple an operation as mediolateral episiotomy 
alone may provide the needed additional 

ace This type of incision of course, avoids 

e rectum. With increasing degree of con 
traction early episiotomy and forceps ex 
traction arc indicated to avoid needless pro¬ 
traction of the second stage of labor And in 
using the forceps the mechanics of the blades 
and the physiology of the posterior triangle 
(Fig 6 B) should be visualized Rupture of 
the symphysis as has been reported through 
the use of the blades as a lever is an obstetrical 
enme. 

The aftercoming head should be delivered 
with forceps when moderate outlet contrac 
tion exists if indeed it should not alwayB be 
thus dehve red 

Once the diagnosis of funnel pelvis is estab¬ 
lished the management of certain complica 
tions of pregnancy near term, such as tox 
icmift, and the hemorrhages becomes con 
siderably modified aesarean section m these 
cases offering the best prognosis During the 
past years in some clinics pubiotomy found 
favor both because of its technical simplicity 
and because a permanent enlargement of the 
outlet is claimed for it This procedure how 
ever is now so seldom elected that at the 
Johns Hopkins Hospital where IMlllams first 
taught its virtues the operation has not been 
performed in over a decade The reason for 
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thU, of course, is largdy due to the greatly ira 

E roved surgical technique of abdominal de 
very 

As has previously been suggested absolute 
contraction of the outlet Is comparatively 
rare When encountered the only alte rn ative 
to craniotomy is an abdominal delivery 


i Funnel shaped pelvis of moderate de 
gree is the most common pdvic abnormality in 
white women It is present in over 4 per cent 
of all cases- 

3 Any patient who exhibits narrowing of 
the pubic arch should be carefully scrutinised 
for the possible existence of this complication 
3 For practical purposes the average out 
let measurements may be taken as follows 


Tnnr.rrM 
FoWenoT ujitUl 
Yateropoatmnr 


4 The most Important measurements of 
the inferior strait are the transverse and the 
posterior sagittal diameters. 

5 Care till mensuration of the outlet when 
any contraction exists, is of definite impor 
tancc in enabling the accoucheur to formulate 
an opinion as to the probability of a normal 
or operative delivery 

6 The pelvimeter described is a simple and 


accurate means of determining the two most 
important diameters of the outlet 
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THE STERILITY 01 SURGICAL CATGUT SUTURES 
With Particular Reference to Foreign Made Catgut 
RALPH OVKLF\ CLOCK HD FACP Nrw \oir 


W HILE the steriht} of surgical catgut 
manufactured in England Germany 
and America has been studied by m 
veatigators in those respective countries (1 
3 5) no reference was found in the literature 
of a comprehensive stud} ever having been 
made by one investigator of the sterility of cat 
gut manufactured in all of the principal coun 
tries of the world Therefore the scope of this 
research was made sufficiently broad to com 
pnsc a study of the sterility of practically all 
brands of foreign made catgut sutures in ad 
dition to those of American manufacture 
However, m view of the importance to the 
surgical profession of the results of my bac 
tenological examinations of catgut sutures 
sterilized with various chemical compounds 
it seemed inadvisable to withhold such in 
formation until the study of all brands of 
sutures could be completed 
In my former paper (a) dealing with the 
chemical sterilization of catgut I presented 
the results of the bacteriological examinations 
of several thousand catgut sutures which 
had been chemically sterilized with various 
strengths and combinations of twenty seven 
different chemical compounds In that in 
vestigation which extended over a penod of 
2}A years I also included a study of the ste 
nllty of 154 commercial lots comprising 1 134 
catgut sutures purchased from the open mar 
ket The commercial lots embraced several 
American brands together with one that was 
imported from German} Based on the results 
of that investigation I pointed out the fallacy 
of so called “chemical sterilization and em 
phasized the rehabflity and uniformity of care¬ 
fully controlled heat sterilization for securing 
positive stenlit) of surgical sutures. 

The present investigation which is a con 
tinuation of my research work has extended 
over a period of 2 \ears From the open mar 
het I purchased the various brands of catgut 
sutures which are manufactured and sold 


m England France German} Japan and 
Spain, and which comprise practicall} all 
brands of catgut which are marketed as 
stenle sutures exclusive of those manufac 
tured and sold in the Umted States of America. 
A total of 1 204 sutures comprising 101 lots 
and 34 brands was tested 

The sutures used in this investigation con 
sisted of plain catgut, sizes o 1 2, and 3, and 
chromic catgut, sizes 00 o 1, 3 3, and 4 
These commercial lots included eight brands 
of British four brands of French six brands 
of German two brands of Japanese and four 
brands of Spanish manufacture One-half of 
each lot of sutures was first subjected to a 
careful chemical study in order to ascertain 
the details of any chemical treatment to 
which they might have been subjected The 
remainder of the lot was then tested bac 
tcnologically in accordance with the technique 
previously described (a) As m the previous 
study the entire suture strands—not frac 
tional parts of them—were tested aerobically 
and anaerobically in tubes of sterile Novy cul 
ture medium and all culture medium tubes 
were men bated 15 days 

BRITISH HADE CATGUT 

Manufacturer A Repeated chemical anal} 
ses revealed the presence in these sutures of 
large amounts of a soluble mercut} compound 
which was not removed by the 1 per cent 
sodium thiosulphate and 1 per cent sodium 
carbonate solution specified as a neutralizing 
solution m the Therapeutic Substances Regu 
lations of 1931 This brand of catgut when 
tested by the standard bacteriological method 
(5) had always shown entire absence of bac 
tenal growth Upon neutralizing and remov 
mg the large amount of mercury b} means of 
a speaal neutralizing solution of 10 per cent 
sodium thiosulphate as a prelimlnar} step in 
the standard bacteriological technique as 
described in my previous paper (2) the su 
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table l— aarmn made catgut 



tnrc* of 8 lots out of n lots examined showed 
an abundance of bacterial growths In the 
aerobic and anaerobic tube* These growths 
appeared at varying intervals during the 15 
day incubatwo period and ranged from 48 
hour growths to ia day growths. The btc 
teria consisted of Gram positive non ipomlat 
Ing aerobe* and Gram negative *poruUting 
aerobe* many free iports being preient Also 
non-worulaUng anaerobes, tome being Gram 
negative and other* Gram positive 
Manufacturer B These «utures contained 
no chemical other than chromium m the 20 
day catgut and bacteriological test* of 3 kits 
ihowed entire absence of growth 

Manufacturer C Some iron and large 
amount* of mercury were found m the in 
tuna They were labeled Sterile Catgut 
Plain and “Sterile Catgut Medium-Hard 
but when a sterile lolutiou of 10 per cent 
sodium thiosulphate wa* u*ed a* a prelim 1 
nary »tepm the bacteriological technique bar 
tenal growth* appeared in the aerobic and 
anaerobic tube* In j lots of the 7 lot* tested 
some growth* appearing as early as 48 hour* 
and other* as late as to days The bacteria 
comprised Gram positive non-spo rula ting 
aerobes and Gram positive sporulatlng anaer 
obes with gas formation In anaerobic tubes 
Manufacturer D The future* were labeled 
“Catgut Sterile Plain and Catgut Sterile 20 
Day Chemical analyse* *howed that iodine 
was present in all future*. Bacteriological 
test* of these sutures by the standard method 
revealed the presence of Gram positive non 
spo rula ting aerobes in 1 lot of the 7 lot* 


exa m ined the growth* appearing in from 48 
hours up to 5 day*. 

Manufacturer E. The suture* contained a 
moderate amount of soluble mercury When 
they were subjected to bacteriological tests by 
the standard method Gram positive non 
sporulatlng aerobic bacteria were found in 3 
lot* of the 6 lots tested aome growths appear 
ing after 48 hours incubation and others u 
late as the twelfth day 

Manufacturer F These future* contained a 
moderate amount of soluble mercury tested 
by the standard bacteriological method, 6 
lot* ihowed entire absence of growth. 

Manufacturer G Chemical analyse* showed 
a moderate amount of mercury p r es e n t No 
growths occurred when 3 lot* of these sutures 
were tested by the standard bacteriological 
method 

Manufacturer U There was a moderate 
amount of mercury In these suture*. When 
subjected to examination by the standard 
bacteriological method the suture* of the : 
lots tested ihowed entire absence of growth 

Summary Thu*, out of eight different 
brand* of British made catgut suture* exam¬ 
ined the product* of four manufacturer* were 
found to be non sterile Of the 44 lots com 
prising 504 suture* tested 13 lot* showed the 
presence of living bacteria or aa 5 per cent of 
the lots were non sterile (see Table I) 

French made catgut 

Manufacturer I Chemical analyses showed 
a moderate amount of mercury present 
When te*ted by the standard bacteriological 
method living bacteria consisting of Gram 
positive non-sporulatiog aerobe* were found 
m 3 lot* te*ted *ome growths appearing after 
48 hour* in cube bon, other* on twelfth d*y 

Manufacturer J These future* contained 
large amounts of iron but do other chemical 
Bacteriological examination of 6 lot* of the* 
suture* by the standard method showed entice 
absence of growth 

Manufacturer K The future* were found 
to be impregnated with a *oluWe mercorf 
compound Entire absence of bacterial growth 
resulted when 5 lot* of this manufacturer* 
future* were subjected to the standard b*c 
teriological teat 
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TABLE II —FRENCH MADE CATGUT TABLE HL—GERMAN MADE CATGUT 
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Manufacturer L A moderate amount of 
mercury m the large sizes but none in the purII 
sues of these sutures was found Bacterio¬ 
logical tests of 2 lots by the standard method 
resulted m entire absence of bacterial growth 
Summary Of the four brands of French 
made catgut sutures examined one brand pro v 
ed to be non sterile Of the 15 lots consisting 
of 168 French sutures tested, 2 lots showed the 
presence of living bactena, or 13 3 per cent of 
the lots examined were non sterile (Table II) 

GERMAN MADE CATGUT 

Manufacturer M Etched on the tubes of 
these catgut sutures were the words Stenle 
Plain Catgut and “Stenle Chromic Catgut 
20 Day ” Chemical analyses of the small sue 
sutures showed the presence of iron but no 
mercury When the sutures of 10 lots of this 
manufacturer were tested bactenologically by 
the standard method bactenal growths oc 
curred in every lot, the bactena consisting of 
Gram positive non sporulating aerobes and 
anaerobes. Some growths appeared on the 
second day some on third some on fourth 
some on fifth, and others on twelfth day 
Manufacturer N Chemical analyses failed 
to show any chemical In these sutures Bac 
tenological tests of 2 lots by the standard 
method resulted in entire absence of gr o wt h. 

Manufacturer O The sutures contained a 
moderate amount of mercury Bacteriological 
tests of 2 lots by the standard method showed 
the presence of living bactena in every suture 
both the plain and chromic varieties, on the 
second day of Incubation. The bactena con 
sisted of Gram positive and Gram negative 
non sporulating aerobes and Gram positive 
sporulating anaerobes with sub terminal spores 
and gas formation 


XIV r | 

Com try 

Lots 

fTUUDCd 

Lot* 

■oo-*t*nl* 

Per cat 0# 
•oMtml* 

lot* 

No.<y 

U 

Germany 

10 

10 

IOO 

116 

N 

Gtnmjmy 


0 

O | 

*4 

O 

Gen***y 



IOO I 

*4 

P 

Gtiramy 

J 

S 

.00 


Q 

Oemamy 


I 

10 

18 

R 

Com; 



IOO 

*4 


Total* 

** 


*1 1 

Mi 


Manufacturer P Three lots of sutures were 
subjected to chemical analyses, and large 
quantities of copper salts were found One lot 
contained 2 62 per cent, another 3 per cent, 
and the third lot contained 3 30 per cent cop¬ 
per After asepbcally removing the copper 
salts from the sutures by means of the special 
neutralizing solution of ammonium chloride 
and ammonium hydroxide described in my 
former paper (2) lie standard bacteriological 
test was applied These tests showed an 
abundance of bacterial growths in every lot of 
this manufacturer s sutures, the bactena com 
prising Gram positive non sporulating aerobes 
and Gram positive sporulating anaerobes with 
gas formation. Some growths appeared on the 
second day, some on the ninth day, others on 
the eleventh day, and some as late as the 
twelfth day of Incubation 
Manufacturer Q Chemical analyses re 
vealed a moderate amount of mercury Bac 
teriological tests by the standard method 
showed the presence on the twelfth day, of 
Gram positive and Gram negative non sporu 
la ting aerobes in one lot while the other lot 
showed entire absence of growth 
Manufacturer R The sutures contained 
small amounts of mercury When bacterio¬ 
logical tests by the standard technique were 
applied the presence of Gram positive non 
sporulating aerobes and anaerobes was re 
vealed in 2 lots, some bactenal growths 
appearing on second day others on fourth, 
and still others on sixth day of incubation 
Summary Of the six brands of German 
made catgut sutures five brands were found 
to be non sterile. Of the 21 lots consisting of 
242 sutures tested, 18 lots showed the pres- 





903 


SURGERY GYNECOLOGY AND OBSTETRICS 


TABLE r\ — JAPANESE HADE CATOUT 



encc of living bactem or 85 7 per cent of the 
k)U examined were non-iterik (Table III) 

In conformity with these findings are the 
results of the 3 year itudy of the sterility of 
catgut by Konnch and Zeisiler who found 
that 1430 out of j 670 (54 3 per cent) small 
packages of German sutures, and 584 out of 
734 (80 7 per cent) large packages of German 
sutures contained living bacteria Moreover 
these authors state The larger German 
factories predominantly employ the dned In 
testifies of Spanish English or Argentine 
sheep Bacteriological examinations by Pie- 
rung of 20 specimens of dried sheep intes¬ 
tines from Spam England and Argentina 
revealed the presence of 13 different spedea 
of sporulating anaerobes, including Clos¬ 
tridium arid) 11 Clostridium crdematJa ma 
ligni Clostridium histolytlcum Clostridium 
sporogenes Clostridium bifermentans, and 
Clostridium multifermentans Moreover 
every one of the 20 specimens of dned sheep 
intestines which he examined contained 
spo nils ting anaerobes 

JAPANESE MADE CATGUT 
Manufacturer S Chemical analyses of these 
sutures were productive of little information 
other than that the sutures contained mer 
cury in moderate amount The bacteriological 
examination of one lot by the standard method 
showed the presence of Irving bacteria In every 
suture the growths consisting of Gram posi¬ 
tive non sporulating aerobes and anaerobes 
which appeared on the second and fifth days 
Manufacturer T The sutures contained a 
moderate amount of mercury When one lot 
of these sutures was tested bactenologically 
by the standard method the presence of hying 
bacteria was found in every suture on the 
fifth day of incubation the micro-organisms 
consisting of Gram negative non sporulating 
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aerobes and Gram positive non-spo milling 
anaerobes. 

Summary The two brands of Japanese 
made sutures proved to be non sterile Two 
lots consisting of 16 sutures were tested and 
every one of the sutures showed the presence 
of living bacteria or 100 per cent of the 
sutures were non-sterile (see Table AO 

SBANISn MADE CATGUT 
Manufacturer U Chemical analyses showed 
these sutures to be impregnated with mer 
curochrome When 6 lots were tested bsc 
teriologically with 10 per cent sodium thiosul¬ 
phate aolution as a preliminary step in the 
standard technique living badena of the 
aerobic and anaerobic types were found in 
every lot some growths appearing 00 the 
fourth some on the seventh and others 
on ninth day of incubation Tbe badena 
were Gram positive sporulating anaerobes 
with free spores and gas formation 
Manufacturer I No chemical was found fn 
the sutures Examination of 5 lots by the 
standard bacteriological method showed entire 
absence of bacterial growth 

Manufacturer IT These sutures contained 
a moderate amount of mercury When 4 lots 
were tested bacteriologiailly by the standard 
method entire absence of bacterial growth 
resulted m a lota while living bacteria were 
found in the sutures of the other 2 lots The 
bacteria consisted of Gram positive non- 
sporulfltmg aerobes and anaerobes some of the 
growths appearing on the third day and other* 

as late as the twelfth day of incobaboo 

Manufacturer \ Chemical analyse* of the 
sutures revealed a small amount of iron in the 
chromic variety When 4 lots of this 
fadorer s sutures were subjected to bacter* 0- 
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logical testa by the standard method they 
were found to be non-sterile Living bacteria, 
consisting of Gram positive non sporulating 
aerobes, together with Gram positive sporulat 
mg anaerobes with free spores and gas for 
mation were found in every lot on the second 
day of incubation The tube labels box labels 
and circular bore the statement “sterilized at 
160 degrees’ although no mention was made as 
to whether the temperature referred to was 
based on the Fahrenheit or on the Centigrade 
scale The fact that living bacteria were found 
m every lot is conclusive evidence that the 
sutures had never been subjected to heat at a 
temperature of 160 degrees Centigrade 

Summary Of the four brands of Spanish 
mode catgut sutures examined two brands 
proved to be non sterile Of the 19 lots con 
sisting of 274 sutures tested 12 lots were 
found to be non sterile or 63 1 per cent of the 
lots examined were non sterile (see Table V) 

SUMMARY AND CONCLUSIONS 

1 As indicated in Table VI 1 204 sutures 
comprising roi lots of 24 different brands of 
surgical catgut manufactured and sold in Eng 
land, France Germany Japan and Spain 
were subjected to chemical and bacteriological 
examination 

2 Twenty four brands of foreign made cat 
gut sutures were examined during the course 
of this investigation Of these 15 brands con 
tained living bactena or 62 5 per cent of the 
brands of foreign made catgut sutures were 
non sterile These non stenie brands included 
the sutures of 4 British manufacturers 1 
French manufacturer 5 German manufac 
turers a Japanese manufacturers and 3 
Spanish manufacturers. 

3 Of the 101 lots comprising 1 204 sutures 
examined in accordance with the technique 
previously described (2) 47 lots contained 
living bacteria. In other words 46 5 per cent 
of the lots of sutures tested proved to be non 
sterile The bactena found in the sutures 
comprised Gram positive and Gram negative 
non sporulating aerobes and anaerobes, Gram 
ncgatis e sporulating aerobes, and Gram posi 
rive sporulating anaerobes with subterminal 
spores and gas formation 


TABLE VI —SUMMARY OF RESULTS 
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4 The high percentage of non sterile lots of 
foreign made catgut sutures indicates that in 
their preparation, entirely inadequate heat or 
none whatever was used for sterilization pur 
poses reliance having been placed upon 
chemical methods of sterilization 

5 On the other hand those brands of 
foreign made catgut sutures which for the 
most part showed absence of bacterial 
growth possessed certain physical properties 
characteristic of heat sterilized catgut 

6 These results therefore indicate that 
when catgut sutures are subjected to steriliza 
tion with chemicals or with inadequate heat 
or with a combination of these two methods 
there is always grave danger that the sutures 
will not prove uniformly stenie, thus leaving 
the matter of absolute sterility open to ques¬ 
tion 

7 A cntical study of the results of the bac 
tcnological examinations of these foreign 
made sutures serves to emphasize the lm 
portancc of two conclusions set forth in m\ 
former paper (2) “j The, so called chemical 
sterilization oj surgical catgut by any method yet 
densed is inefficient and unreliable 2 Care 
fully controlled heat sterilization is the only 
uniformly reliable and positive method of 
sterilizing surgical catgut sutures * 
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CLINICAL SURGERY 


FROM TUE SURG1C IL SERI ICE, ST STEPHEN'S 110SPITIL, BUDAPEST 
OPERATION FOR PHIMOSIS 

Ptor D* E P<JL\ A, Bcn^rtrr Homoiky 


I F one la to choose between the two usual 
operations for phunoes, phimotom) and dr 
cumosion, he will do well to choose a third 
Phlmotomy while immediately relieving the 
symptoms, is rather disfiguring arcumcmon u 
alio coametieaDj unsatisfactory and may be 
followed bj a lenes of pointing unpleasant »e 
quelie. 

There arc a number ol ao called cosmetic opera 
tiona for phimosis These are mere or lesi In¬ 
genious, and likewise more or leas complicated 
and the coametx, as w dl as the functional, results 
are often not entirely perfect E\en with the pop- 
ular Schlaffer oorratron, which la comparative!) 
draplc and yields good cocroettc effects, one often 


a 
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sees, eapeaallv at first, difficulties In drawing the 
prepuce back and forth although this difficult) 
usuall) soon dbappeari 

The operation which I would recommend U 
even more simple andgives fault leas cosmetic 
and functional results. The postoperative cedema 
subsides rapidly and even at the beginning, there 
are no discomforts The procedure consats sim¬ 
ply in making a linear Incision In the crater leaf of 
the prepuce, and inserting a triangular flap from 
the inner leaf between the edges of thli Indskra 
By this me*ns the outer fold of the foreskin a 
widened the entire prepuce is shortened some¬ 
what and its opening is materially enlarged ao 
that pulling of the fereakin forward and backward 
is material]) facilitated 
The operation is done as follows (r) a vertical 
Incision Is made In the dorsal m jdHne of the outer 
leaf of the prepuce, beginning at the preputial 
orifice and extending to the region of the corona 
gfandh, if the foreskin b short. If the foreskin b 
long the inaslcm need not be carried *o far 
(t) After the wound margins are separated, and 
the prepuce fa gradually retracted and freed from 
the gians, a \ -shaped nap b made from the inner 
leaf of the prepuce (Fig r i and scad) whose 
apex lies at tne preputial orifice, at the ant error 
end of the vertical indskm In tne external pre- 

K tial fold Tbe base of the flap b about at the 
ei of the proximal end. of the local on In the 
external leaf Tbe two Incisions In the inoer fold 
of the prepuce which bound tbe triangular flap 
meet at an angle of about 70 degrees (3) 
point of the flap from tbe Inner leaf of the fore¬ 
skin, during maximal retraction of tbe prepuce, b 
united to tie proximal end of tbe 1 ndslon in the 
outer leaf of the prepuce with one stitch (a to * 
Fig 1 s and 3) With two small. sharp boo ks 
the wounds are drawn out lineal!) and 0°*“ 
with continuous suture The best material for 
thb suture b fine catgut Tbe frenulum bin* 
spectcd and If necessary divided transveredr 
and the ioaskm sutured in the long axis « the 
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penis. (4) Restoration of the prepuce if the flap 
is of proper length and breadth this should be 
eas> (Fig 1 4.) 

The operation is suitable for congenital as well 
as acquired phimoses I usually perform it under 
local antesthesia. The injection of a few cubic 
centimeters of novocain solution between the 
outer and inner leaves of the prepuce at the site 
of operation suffices for complete anaesthesia 
Narcosis is necessary only in small children or in 
the presence of extensive adhesions between glans 
and inner leaf of foreskin 

The operation may also be done b> inserting a 
triangular flap from the outer leaf of prepuce into 
a vertical incision in the inner preputial leaf 
(Fig 3 1 to 7I The execution of the operation in 
this manner Is technically even easier and it is 
particularly recommended when there are severe 
adhesions between prepuce and gians. The first 
described procedure however insertion of a flap 


from the inner fold of the prepuce into a vertical 
raasion in the outer preputial leal seems to give 
better cosmetic and functional results. 

Both procedures are modifications of a method 
which I described 25 years ago published only 
in Hungarian (4) Somewhat similar techniques 
are reported in the German literature by Lin hurt 
and Pagenstecher Triangular flaps of the inner 
and outer leaves of the prepuce are also used in 
the methods of Tobiasek and Druener six flaps 
m the former and 4 In the latter However these 
operations are much more complicated than the 
one described above 
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SURGERk GYNECOLOGk AND OBSTETRICS 


EXPLORATION OF THE COMMON DUCT IN GALL-STONE SURGER\ 

nCWARD M CLUTE, M D F \ CS w VEIL V, SULVTUN M D Borrow 
TkaUkrOac 


I N the part jo \ can the nirgerv of gall stones 
has changed from the relatively rim pie opera 
two of lDCtswo and drainage of the gall 
bladder with the removal of rtone* to the more 
technical procedure of removing the gall bladder 
and rtooc* In tbe da vs of cholecvrtortomy the 
common duct was approached b' the surgeon 
only at the rmreit interval* and on the mo*t pos¬ 
itive mdtcatXKi Improvements in technique and 
the advantage* which pre*ent da> method* m 
anaritheua give haw made the exposure of the 
common duct a much easier procedure and, 
therefore it* opening and inspection a more fre¬ 
quent undertaking W ith this increasing e*»e of 
approach to tbe common duct there u a growing 
reengrutwe of the importance of exploration of 
the common duct m the course of operation for 
tbe remm al of gall rtones 

R da their few studies ha\e been made of the 
relationship between stone* in the gall bladder 
and it ones in the bile duct Tbe most cocnpre 
berune itod\ of this tvpe with which we are 
familiar wa* made bv Curtis Cramp who exam¬ 
ined the biharv tract from 1,000 consecutive 
autopaw* lO In thi* aene* of 1,000 case* Cramp 
found definite evidence of gall stone* tn 325 or 
32 s per cent In there 325 patient* with gall 
Hone* at autop*v 4 per cent were found to hive 
rtone* m tbe duct*—the hepatic, common and 
cvrtic In a personal communication Dr Cramp 
tnJorme me that if the rtone* in tbe cystic duct 
acre omitted 21 per cent of the gaH-rtone case* 
coming to netToprv *howrd rtone* In the main 
bile duct* Wilkie (quoted by Cramp) found 
rtone* in the brie duct* tn 18 per cent of his 
operative case* of raU ttone* We have pec- 
viouriv reported trading In recent war*, common 
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duct it one* In 18 prr cent and over of our galh 
itooe operation* (1 4) 

A* our Interest in common duct rtone* ba» in¬ 
creased we haw explored the common duct with 
increasing frequency Table I show* that in the 
yean 1910-1926 our exploration was done m 
15.5 per cent while in 1033-1934 it was done In 
35 per cent. It would thus appear that of 35 to 
40 per cent of the common ducts explored during 
the course of an operation for gall rtone* 17 to 
21 per cent contain rtone*. Thi* figure, 21 per 
cent, b approrimatehr the normal percentage of 
itooes which we should expect to find In the duct 
a* demonstrated by the work of Cramp. In view 
of the fact that, m our experience we have been 
able to demonstrate thi* numbcT of stone*, we 
believe that it migh t be well to summarize our 
conclusion* a* to the indication* for opening the 
common duct when we axe operating upon the 
gall bladder for rtone* to review the technique 
of cboledochortomv and to disco** the manage¬ 
ment of common duct drainage with it* ccmpEca- 
t>oc* and its end results. 

While it b rraddv posnble to outline the inch¬ 
es bon* for the opening of the common duct and 
the rearch for rtone* during tbe course of an 
operation for gaD stone*. It is becoming more and 
more impressed upon os that, m every case the 
common duct should at leait be suspected of con¬ 
taining atones and that exploration lhould be 
withheld only for ven positive reasons 

We explore the common duct when either the 
history or the physiol examination b tuggertne 
of common duct rtones \ttach* of gad-rime 
cofic followed by Jaundice are so Indka live of some 
obstruction to the common duct that the duct 
should ahravs be opened However the absence 
of jaundice following attacks of pain, b do lodka- 
tion for faffing to open the common duct ** ** 
haw previouily shown Thu*, In the year* 193 *" 
193a we operated upon 46 patient* with common 
duct stones and of tob number 67 per cent gave a 
hatorv of Jaundice after their attack* of pri° w 
were Jaundiced at the time of operation Mem 
important, however, b the fact that 33 per cent 
of there patient* with common duct stone*Bad® 
jaundice at the time of opera two nor had ther 
any history of jaundice following their pain tow 
past. A rimflar finding was made in the 
of common duct stone*, which we reported » 
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1930 m winch 39 per cent of 74 patients with 
common duct stones had no history of Jaundice 
in the past and were not Jaundiced at the time 
of operation (1) 

It is apparent then that we must rely very 
largely upon the operative findings to determine 
whether or not we shall open the common duct 
when removing the gall bladder for stones. If we 
find a small, thick walled contracted gall bladder 
which is the type classically associated with stones 
m the mmmrm duct, then we feel the common 
duct should be opened and investigated If 
stones or thickening along the common duct can 
be palpated with the examining finger the com 
man duct should be opened and explored. Any 
thickening should be considered suspicious and 
exploration undertaken. It is readily recognized 
that a stone of small diameter lying m the am 
pulla of Vater may be extremely difficult to pal 
pate through the layers of the pancreas the duo¬ 
denum, and mesenteric tissues overlying the 
ampulla. Definite thickenin g and induration in 
the bead of the pancreas, therefore, should lead 
us to investigate the common duct. 

A gall bladder which contains numerous very 
small stones of a type which could easily pass 
through the cystic duct may have had stones pass 
into the common duct and therefore we open the 
common duct m such a case. The presence of one 
or two tiny stones, which can be palpated m the 
valves of the cystic duct, is strongly suggestive of 
possible stones m the common duct, and we have 
been impressed with the frequency with which 
stones are found m the common duct in this ar 
cumstance We have noted that stones may be 
overlooked m the stump of the cystic duct, which 
is left in the dissection for cholecystectomy We 
have had this experience and have reported (2) in 
several patients the finding of tiny stones em¬ 
bedded in the valves of the cystic duct which, 
following cholecystectomy, gave nse to recurrent 
attacks of biliary coHc. From this point, further 
more, these stones may readily enter the common 
duct at a later date and give nse to common duct 
stones. 

The operation of choledoch ostomy has long 
been considered a very delicate technical pro¬ 
cedure which adds a considerable increment of 
risk and time to the operation of cholecystectomy 
With recent improvements m anesthesia, how 
ever and with certain principles of exposure 
these factors may be materially reduced and we 
believe that choledoch ostomy in the average 
patient does not seriously increase the morbidity 
or mortality of cholecystectomy Adequate ex 
posure of the common duct is the first consldera 



Fig 1 ErpoKire of the gill bUdder and the enrrunoe 
dact area Note the walling ofl of Moriaon ■ pouch by 
ganae packing Note the Denver retractor Uid otct game 
which » rotating the second partiem of the duodenum 
downward and toward the mldhne, thru bringing out the 
region 0/ the common duct 

ban and adequate exposure can be obtained only 
by satisfactory amesthesm. Amesthesia which 
does not give relaxation of the rectus muscle 
which does not prevent straining and bulging of 
the abdominal contents through the Indian is 
not adequate anaesthesia for cholecystectomy 
The best anesthesia, from the surgeon s point of 
view for relaxation and exposure is spinal anes¬ 
thesia In patients, however whose condition Is 
not satisfactory for high abdominal spinal anes¬ 
thesia we have found that the use of mtra 
tracheal ethylene oxygen anesthesia combined 
with regional blocking of the area about the 
wound with one-half of one per cent novocain 
gives a most satisfactory relaxation and oppor 
tumty for exposure of the bile ducts. 

Next in importance to anesthesia in the ex 
posure of the common duct is an adequate In run rm 
This incision we believe should run from the 
costal margin lust a little to the right of the mid 
hue, down to the level of the umbilicus or below 
We find no objection to a long incision provided 
its dosure is carefully made—we are satisfied 
that its length is of great importance in the 
thorough exposure of the common duct. 

With a long Incision, under satisfactory anes¬ 
thesia exposure of the common duct rs dependent 
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F« 3 The critic artery b carefully aeparsted tad 
li(»trd Thaprottdur* hhefSta* the cystic daft tod make* 
it readily separable from the e wma hepatic duct 4 
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upon the placing of wet pock* ibrne and to the 
right axle of the duodenum and tbe tne of a 
Denver retractor which rotate* tbe duodenum 
downward and toward the midhne (Fig 1) 
With forceps applied to the gall bladder foe up¬ 
ward traction and with downward and toward 
traction upon the duodenum the tame In the 
gastrohepatx: omentum 11 put upon a itretcb and 
the common duct i» at once visible m Its fold 
The hrst step m increasing this exposure 1* to 
mcne the peritoneal coxetmg oxer the common 
duct, free it with a small wiper made of gauze 
and placed on the end of a clamp Tbe cystx 
duct and the c>ttic arter) are thus demonstrated 
(Fig i) Ugature and division of the cyitK 
arter\ at this time will mcreaae the exposure of 
the common duct very definitely because this 
permits the gall bladder to be palled upward to 
mark out the cvstic duct and its relation to the 
common dud as la bey has shown (Fig 3) The 
next step m the procedure is to dissect the cystic 
and common ducts with the small gauze wiper so 
that the junction of tbe cystic duct with the com- 
rttoo duct is clearly and plainly visible. At this 
time in the dissection the common duct, the com¬ 
mon hepatic duct, and the cystic duct should all 
be directly and freely in new (Fig 3a) It Is our 
custom to damp the cystic duct with two nght 
angle damps, »\ mg an adequate amount of 
cystic duct so that the tie wtU In no way Impinge 


upon the caliber of the common duct. With a 
rlsmp the gall bladder can be lifted up and, with 
retraction by the Deaver retractor the common 
duct Is made denrij visible 

Indnon is now made in the common duct. We 
make this menkm with a very fine pointed knife 
just below the junction of tbe common and hepatic 
ducts with the m itic duct. Tbe wall of tbe com¬ 
mon duct must be carefully Inspected before It a 
incised in order to be certain that no large vessels 
are present (Fig 4) If vessels are directly user 
the point of election for this Indskm, then, with 
fine pointed snaps, these are caught \ay deli¬ 
cately and tied Failure to do this gives a field 
when 11 at once covered with hlood when the 
memon in the duct is made and does not permit 
clear uuon on opening the duct. Immediately 
tbe Inosxm in the wall of the duct Is made any 
bile which flows out b removed by a blunt 
pointed suction tube Tbe sides of the 
are caught b} a long handled AEU forceps, of 

dehcate design which permits the opening m the 
duct to be held widely apart The opening m the 
duct may now be Increased in length If it a nece* - 
sar> up to 1 s or 1 centimeter*. 

With the common duct widely opened baore 
us, with the suction apparatus rrmrrv mg any blood 
and bile drainage from the duct, we explore the 
common duct and the common hepatic duct to be 
certain as to the presence or absence of stood or 
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Fig 4 An roanon a mode in tbe co mmo n duct and detritus re 
moved by suction tube Tbe walls of the masion are held apart by 
long handled, thin hladed Allb forceps In the insert are shown the 
right angle forceps used to explore the duct and pick up stones Next 
Is a bucket shaped atone dislodgcr with a flexible shaft which occasion¬ 
ally passes by a stone and returns it on rtmmal, and lastly n a 
uterine probe which is very useful m exploring the common doct 


other obstruction. Tins is a delicate procedure 
and one in which there are numerous opportu 
mties to overlook or fail to remove the stones for 
which we art searching As yet we have no 
means at our command which will determine 
positively after exploration of the common duct 
that ever) stone has been removed We use first 
a utenne probe which we place in the duct and 
pass down to the papilla of the ampulla. Nor 
mally the ampulla has an opening which is 
smaller than the lead m a lead penal and the 
probe is of course, much larger than this. It is 
good pohc>, however if one does not meet with 
much obstruction, gently to force the utenne 
probe through Into the duodenum I am satisfied 
that not infrequently small stones In the ampulla 
ore In this way, pushed through into the duo¬ 
denum If the probe meets with considerable 
obstruction in the ampulla however it is re 
moved and stone forceps are passed downward 
and opened gently to see whether or not any stones 
or any detritus are found. If stones are found 
then repeated passage of forceps of various sixes 
and shapes U necessary until one is certain that 
all stones are removed or that at least no further 


stones can be obtained. Again the utenne probe 
is passed and if the duct is apparently all clear 
then explorations are earned out in the common 
hepatic duct, m the nght side and the left side, to 
determine whether or not any stones he in these 
areas Finally great care must be taken to ex 
plore the stump of the cystic duct in order that 
no tin> stones be left m that area to pass later 
into the common duct and cause obstructive 
symptoms. 

When we have satisfied ourselves that no stones 
or d£bm remain in the common duct a small 
catheter is passed mto the co mmon duct toward 
the duodenum (Fig 5) A syringe filled with 
sterile salt solution is attached to it and the salt 
solution is washed through the duct If this salt 
solution passes readily through the common 
duct through the paralyzed irohincter at the 
ampulla of Vater and balloons tne duodenum we 
feel fairly confident that no stones remain m that 
duct. 

A T tube is now selected which Is much smaller 
in diameter than the common duct, which we are 
exploring and the cross bar on the T is cut down 
so that the total width of the cross bar is a centi- 


SURGERY GYNECOLOGY AND OBSTETRICS 


910 



ftujhe* thwa(h tho esthete! throojlj th* ampuls 
dilate* th* duodenum, it u probabl* that do farther ob- 
Crudioo muaiM id the duct Removal of th* (all bladder 
caa qow he enmpletnl m th* roatme way leavm( a pm- 
tcoeal coat to enter the Lrvex bed 


meter ot at moat a centimeter and one half The 
end* of the T tube are cut on a flare 10 that when 
it cornea out it mfl more readily pa** through the 
opening id the common doct The T tube 11 care- 
fulh inserted, one arm in the upper end of the 
common duct and the otheT m the lower end, and 
with fine chromic catgut suture* swedged on a 
needle 10 that do knot is present, the duct b 
closed about the T tube with one oc two suture* 
(Fig 6) The peritoneal tiroes are gently pulled 
together with interrupted future* of plain catgut, 
the cholecyitectomy 1* finished in the uroal man¬ 
ner and a cigarette drain or small rubber dam 
drain, is placed down into Morison s pouch along 
side of the T tube m the common doct. 

Rarely the common duct will be opened and a 
itooe will be found in the ampulla of Vater which 
cannot be extricated through the opening In the 
upper portion of the common duct- This presents 
a difficult and at tiroes a trying problem Two 


ways are available for removing this stooe The 
first is a transduodenal choledoch ostomy in wh*± 
an inoaion is made through the anterior wall of 
the duodenum the ampulla of Vater Is opened in 
the posterior duodenal wall, and the stone re 
moved through the duodenum This operation, 
we have never done in the clinic The dinger* of 
peritonitis, of duodenal fistula or of duodenal 
obstruction seem too great to make tin* procedure 
desirable except in the most unusual cue. The 
better way in our behef to remove a »tcoe fnm 
the ampulla of Vater is to indse the peritoneum 
along the superior and lateral wall of the duo¬ 
denum and gently turn the duodenum forward. 

ith a probe in the common duct we may now 
follow the common duct through the bead of the 
pancreas down to the ampulla (Fig 7) Much 
bleeding Is apt to accompany the dissection of the 
common duct through the bead of the panerm 
but with patience and care this can be controlled 
and the common duct can be opened near the 
ampulla just as the duct is entering the duo¬ 
denum The amount of bleeding and difficulty in 
obtaining exposure of the duct at thh pant will 
vary in diflerent people but certainly two-thirds 
of patients will have considerable poncreatx 
tissue surrounding the common duct just is It 
enters the duodenum which bleeds readily and 
makes the cflsaectlon trying and long We fed. 
nevertheless, that such a dissection Is safer and 
better than procedures which entail incblen fa 
the duodenal walL 

Certain difficulties and complications hare 
an sen m our experiences with opening the com¬ 
mon duct many of which hare been related to our 
failure to make a sufficiently large abdominal in¬ 
cision and to the difficulties which we hare had m 
obtaining an adequate exposure of the duct In 
certain very fat patients, however, exposure of the 
duct may be difficult because when the duct b 
visible the depth of the wound Is very great 
Bleeding from small and large vessel* overlying 
the common dact ha* occurred in our experience 
and may be a serious annoyance m the cow* of 
the operation This, however can be avoided if 
great care ts used In the dissecting, with a piedget 
of game on a damp of the wall of the comm® 
duct so that the exact are* for the lnarion b 
■risible and so that no Incision through s in w e 
% essdb in the common duct Is made. One ibould 
not make the {notion Into the common duct near 
the point at which it goes under tho duodenum 
In this are* large veioeti from the gastroduodenal 
artery may over he the common duct and even 
though they are not cut at the time of opening tho 
common duct they may well bleed bter dtmng 
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the course of common duct drainage. Further 
more, there is also the possibility that the common 
duct drain may ulcerate through the wall of the 
duodenum m this area Therefore, the incision 
should be made three-quarters of an inch, at 
least, above the point where the duct goes under 
the duodenum. 

Failure to remove all the stones in the common 
duct, even when it is open and when one is ex 
plonng it, may occur No surgeon who has 
opened the common duct with any frequency will 
deny that he has overlooked the presence of 
stones in the duct. Small stones wnich cannot 
be felt with the finger and which do not give on> 
sensation to contact with the examining probes 
and forceps, may occasionally be overlooked- If 
however the ampulla of Vater is well dilated and 
if the common auct will permit the easy flow of 
water from a syringe into the duodenum with the 
catheter placed only a short way down the duct 
then the duct is almost always patent. 

The formation of strict urea after choledochos- 
tomy is a possibility which has been mentioned 
as a criticism of the frequent use of this procedure 
Wc have yet, however with our entire experience 
with choledodiostomles to see a patient in whom 
any stricture formation or any evidence of ft trie 
ture formation has occurred The incision, of 
course, is always made in the longitudinal lme of 
the common duct and never transversely In the 
ordinary patient the tube remains in the duct 
only 10 to 14 days and is then removed We are 
very careful not to destroy the mucous membrane 
of the lining of the duct because we believe that 
extensive destruction of this mucous membrane 
would tend to cause stricture formation nor do 
we use such large T tubes that mucous mem 
brane will be ulcerated by their pressure 

The postoperative management of the patient 
who has had a common duct exploration and who 
has a T tube in the common duct is, as a rule 
not complicated In those patients m whom the 
common duct is drained although no stones are 
found we leave the T tube in place for 8 to 12 
day*- On the sixth or seventh day after opera 
tion the T tube is clamped bo that bile £oes 
through the horizontal section of the tube into 
the intestine. If the stools become brown and if 
clamping the tube causes no distress and no 
drainage of bile around it then after it has been 
clamped off for some 3 days, It is removed on the 
tenth or twelfth daj The sinus left by its re 
moval rapidly heals, bile rarelj drains for over 
34 hours, and no further trouble occurs 
In patients m whom stones have been found 
*nd In whom there is some Infection in the com 



Fig 6 AT tab* with short horizontal inm has been 
inserted into the common doct alter exploration The 
common doct is dosed about the T-tabc after its insertion, 
and with Interrupted sutures the peritoneal layers are 
pulled orer the common doct around the T tube. The 
bed of the gall bladder in the liver is also closed with plain 
catgut sutures and a rubber dam drain is inserted In 
Monson ■ pooch beside the T tube after the game packing 
has been removed 


mon duct the T tube is left in for a longer time, 
often 14 and 15 days. At about the tenth day 
after operation the tube is damped for an hour 
in the morning and an hour in the afternoon. If 
no trouble arises it is damped for increasing in¬ 
tervals each day until finally a clamp is left on 
all the time so that all the bile goes through the 
horizontal portion of the tube into the duoden um. 
In these patients, when it is apparent that the 
bile is flowing freely into the duodenum the tube 
is removed at about the thirteenth or fourteenth 
day Twice in our experience trouble has arisen 
because m some way the horizontal portion of the 
T tube became kinked in the common duct, bile 
could neither go through the horizontal portion 
into the duodenum nor readilj flow out through 
the \ ertical portion. In both of these cases after 
some days, the T tube was removed with Imme¬ 
diate cessation of difficulty and final complete 
drainage of bile into the Intestines. In each rw, 
however bile drained through the wound for 
some days in considerable amounts before the 
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tfx sn aod OF OcTtprto/raol*] or ajnlUl dnmrtfr 
PT Uternportl diinxtcr PT toinrtil drunrtrr CT 
yrratrtt Innpd* dumrlrr IT arsilabU transverse 
dwnxtcr l/r nod tratmerw dmnctrT Ttx figure 
ahows the locatxn ol the f rthest pxlmor trarxiera 
dnrrxt ft of ih* pchx tnlrt ot »h*± the axilla! cephalic 
diametfTtn r t ad ixtf in t tempt me to enter the ptht*. 
c och * tran*ier»e diameter * filled tbe a aitabic tran*- 
erxdruaHef and l oertrpan the «anx vertical plane a* 
the aunt til crphjhc dsuneter »hich rami [w* tkrooeh It 
W th the head Inrijr iranaimrh- and a* tar poatenoriy 
•u per^dile one end cf Ibe bitemporal charnel rr wfl be in 
con tad * lh the acral promoo lory while the aicflUl 
cephalic diameter which hivet# the bitemporal damrter 
muat lie 4 cm tone ten anterior to tbe prom o ntory as 
Drat tiro alia We immerse ebamder of prt\*c mlct 

It mill be impossible for a normal fetal bead to 
pass through a normal or ample flat inlet ai a 
lelt occiput posterior or right oedpat posterior 
even if onginallv presented in that position. 
This a* evpiaroed in a previous paper (j) is due 
to the tact that the respective sacrocotrioid 
diameter (the distance betmeen the sacral prtmv- 
ontorv and anterolateral border of the inlet) 
is not as great as tbe btparsetal cephalic diameter 
which mould have to pass through It (Fig j) 
Consequently arrest of the bf parietal region 
takes place followed by deflection and substitu- 
two of the occrpitof rental for the aubocripfto- 
frontal diameter as the presenting sagittal diam¬ 
eter of tbe head. \s a result of this lengthening 
of ibe long axis of the presenting cephahc ovead 
Its frontal area will hit against the anterolateral 
border of tbe opposite margin of the inlet and 
mill be deflected posteriorh until it lies in trans¬ 


verse position In mhlch H will then rink into the 
pelvb (Fig a) In abnormally large pelves In 
mhkh however tbe normal relationship between 
the various dlamcteTS b preserved, the head 
ma\ enter as a left oedput posterior or right 
occiput posterior if it is origmaDv offered for 
passage in that position since m such pelves the 
sacrocotv bid diameter may be sufficiently large 
to permit the passage of tbe bipanetal cephahc 
diameter In making such engagement possible, 
abnormalh large pelves ma\ contribute to the 
occurrence of a dvstoda dependent upon such 
engagement. If furthermore in association with 
such pel its tbe bead is originally offered is a 
direct posterior ocdpital presentation it may 
enter as such or partial rotation may occur other 
to tbe right or left obCque posterior poeden, in 
which It ma\ enter the pelvis or Iran which 
further rotation antenorh mav occur before 
actual passage through the inlet. When such 
rotation is to the left namely to a left ocopnt 
posterior further rotation antenorfv is mere 
apt to octur than when it b to the right (right 
occiput posterior) since It is leu ease for the 
head to enter the inlet as a left occiput posterix 
than as a nght occiput posterior Thu a doe 
nrt to the presence of the rectum on the Ht sale 
but rather to the fact that the left oblique diam¬ 
eter is usual!} abort ct than the right ohSqoe 
aince the majontv of people tread more heavtfv 
upon their nght foot, this influencing to tone 
degree tbe configuration of the pelvis donut 
the sears cf us growth Thus when the left 
obCque is not long enough to permit resdr pas¬ 
sage of a left oedput posterior presents tun. 
the same factors come mto plav to convert it 
into a left oedput transverse as in left ocopot 
posterior presentations in tbe presence of simple 
flat and normal pelves (Fig i) 

A similar chain of events mat follow when an 
unusually small fetal bead is pr e s ented for pas¬ 
sage through a normal pelvis, as in the case cf a 
normal bead b retailed to a verr large pefvtv 
There is another rather frequent tvpe of pdvt*. 
nameh one in which tbe true conjugate H 
absolutely or relativelv increased in relatwi t 
the transverse diameter which i* actually de¬ 
tracted Thoms has called attention to this "T* 
and we ourselves have observed several cases 
Tbe Inlet is irregularly oval, greater in 
than width with Its posterior region »Sgnlb 
wider than its anterior portion When tbe bead 
is presented to such a pelvis with the o edput 
pointing anywhere posterior to the transverse 
position. It will usually rotate to tbe direct pos¬ 
terior position during the mechanism of engage- 
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Fi* 1 SC Sscrocotjiosd diameter BP blpanetal 
diiroeter Tht* figure show* that arrest occur* along the 
hoe SC which 1 * shorter than the btparietal diameter 
Arrest h followed by deflection which increase* the length 
of the anteropottenor cephalic diameter the frontal por 
two of the head meeting the pelvdc resistance at R, whence 
it b directed posteriorly by the counter remtance XR 
along the line RP 



Fig x TT111 figure *how» that an oblique diameter web 
aa DC u longer than a transverse cephalic diameter wch 
u DX The mechanism that » brought into play when the 
true conjugate la ihorter than the cephalic diameter DC 
which measure* about 10 centimeter* and which cause* 
rotation to the transverse position n explained In refer 
ence No > 


meat, and such position will tend to persist os 
the head descends through the entire pelvis (3) 
The possibility that a deep posterior position of 
the ocaput may be associated with such a pelws 
casts doubt on the wisdom of attempting cephalic 
rotation with forceps to an ocaput anterior 
position if the slightest difficulty is encountered 
in carrying out this procedure It is far better 
to permit delivery as an ocaput posterior in such 
cases, since here the posterior sagittal diameter 
of Vie outlet is usually also relatively large the 
pelvis is relatively narrow throughout its extent 
and there is leas danger of injury to mother or 
fetus than if attempts are made at rotation 
In normal as well as in proportionately en 
larged pelves, the head may enter the inlet aa 
a left ocaput anterior or right ocaput anterior 
but as the true conjugate becomes progressively 
shorter there will be an increasing tendency for 
rotation to occur to the transverse position until 
in simple flat pelves passage through the inlet is 
impossible unless such rotation has occurred. 
This is due to the fact that when the head occu 
pies an obliquely anterior position the particular 
cephalic diameter which must pass through the 
true conjugate is larger than the one which is offered 
for passage through the true conjugate when the 
head is lying trnnsverseH (Fig 3) It is in this 
fundamental respect that the writer s conception 
of the factors influencing engagement m simple 
flat pelves differs from that usually described (2) 
With equivalent degrees of shortening of the 
true conjugate this tendency to transverse ro¬ 
tation is greater In right occiput anterior than 
m left occiput anterior presentations due to the 


fact that the left oblique inlet diameter is often 
shorter than the right oblique 

In generally contracted pelves in which there 
is transverse as well as anteroposterior shortening 
of the Inlet, the head will tend to engage In 
whatever particular diameter it originally ap¬ 
proaches the inlet. The latter ts irregularly 
round instead of oval or kidney shaped as a 
consequence of which factors which otherwise 
might favor rotation of the head into a more 
suitable diameter than perhaps the one in which 
it was presented, are entirely absent In such 
cases extreme flexion and molding are the only 
means which may make posable the descent of 
the head through the inlet. 

SUMMARY 

It has been shown that the prevalence of left 
occiput anterior presentations is due first of all 
to the fact that uterofetal accommodation is 
such that the head is more frequently brought 
to the inlet m that position Subsequently it 
is due to the fact that the relationships between 
the various cephalic and pelvic inlet diameters 
are such as to mam tain that position when they 
are normal and to the fact that equivalent de 
grees of variation from the normal dimensions 
are lesn apt to alter this position than any other 
one In the latter there is a marked tendency 
for rotation to be effected to one of the trans¬ 
verse positions of the ocaput which then rank 
next In frequency to left ocaput anterior presen 
tntions It would seem that the head is able 
to pass through the Inlet as a frank or oblique 
posterior ocapita] presentation only in generally 
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contracted pelves, m pelves which though large 
show in actual or relit! vt transverse coo trie 
tiem together with in anteroposterior lengthen¬ 
ing and finiDj in unusoallv large pelves In which 
the vinous diameters are normally related 
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I N recent years we have been forced to ret am 
to Irgatkon of the great saphenous vein in the 
treatment of certain cates o l vmncoae vein* 
The injection treatment alone fait* to give perma 
nent cure in those pataeots m whom there u great 
widening of the saphenous wins In those cates 
the valves are incompetent and the flow of blood 
in the \ein is reversed that is, it is downward 
from the aapbaxdemoral junction to the varices * 
Howard ri a! fim demonstrated that In such 
1 vein there occurs recanalixaucc of the segment 
sclerosed by injection The r ec a p a ined segment 
may be the vine itself or the blood may course 
through it to re dilate a vanx below (Fig r) The 
blood ma\ also be sufficiently diverted through a 
previous]\ normal collateral to dilate it Then 
the blood ma\ flow free!) through this second 
collateral to dilate the vam below 
We have thus come to a realisation that tbe in¬ 
jection treatment is not a cure «IL We must 
again concern omsehrs with the abnormal 
physsologv 0/ \xnrei, especially with the shear 
mil reflux from shove m tbe severer cases. These 
must be treated bv something more thin injec 
turn alone It is neeessan to remove the baneful 
effect of the pressure of the refluxed blood, which 
breaks up the newly formed dot, or dilates the 

Tir lianMiba ■I lia m rrmi tow m TiuUni'ii 

tr< M' T nnhW»l ii u >Iim mSa L«> tW pttn( fct. 
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Wl m tt n ii wlj iot link Sw I*. tk nmi 
ca 07 WcWt Mr W ml tk m\ ■ «— t» < 

l» Um » Mi «y » ir»i 

Tk» m aww ommIt ci T —1 m <7 tf nh w tnt ll 

M l SmC T ti» 

Th« t«o» r^il"W| n i ■■ ■ la tkaJ 

arm Mtfer WiS’.'Hi 


previously normal collateral Further b this 
paper wQl be discussed the production of In¬ 
competence of the valves of previously normal 
collaterals (Fig a) 

It is interesting that In receding from oar 
entwhfle oveienthulium for the injection treat 
meat we arrive at the same procedure that Tavd, 
in 1904, came to in proceeding from the pardr 
operative view In discussing the disappointing 
results freon simple ligation, he observed “Me 
impression wia also that the results were more 
general!} favorable in those cases (after ligation) 
with spontaneous thrombosis than In those with¬ 
out. which led me to attempt an artificial throm¬ 
bosis to give an even better result” He therefore 
carried out a preliminary bpatbn of the saphenous 
vein, and folkrwed this, m 14 to 45 boms, bv 
injections of 5 per cent phenol Considering the 
unfavorable sderoting agent be used, his remits 
were very good * 

Schtisn m 1908 next adopted this combined 


t*cn (He used a solution of iodine and potassium 
iodide) He considered, however that a pre¬ 
liminary hgation would give additional guarantee 
against anv rhrww of embolism \cccrtlugfv 
he erased J or 3 centimeters of the saphena 
magna, above or below the knee, and Injected 
30 to 50 cubic centimeters of his sedation into the 
distal segment. 

Coming forward to our pr es ent era we find 
Moskowfa of Vienna, reporting, in 19a? 00 1 
preliminary Ligation of the saphenous vein, 
followed by injections of dextrose solution into 
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the distal segment His reasons for doing this are 
first, that percutaneous injections may give 
sloughing second that the danger of embolism 
is obviated bv the ligation of the mam trunk 1 

DeTakats is to be credited with a return to a 
preliminary ligation, for the type of case under 
discussion (that with a positive Trendelenburg 
test) from a hydrodynamic viewpoint. A si mil a r 
procedure has been evolved at the peripheral 
circulatory clini c of the Massachusetts General 
Hospital and reported by Faxon of that Clinic, 
It has, I believe, certain peculiar advantages (5) 
They perform the ligation at the saphenofemoral 
junction, and inject sclerosing solution (a mixture 
of invert sugar and sodium chloride) into the cut 
distal segment. They also divide all the entering 
tributaries of the saphenous to be found at the 
operatisT level. At the Boston City Hocpital, we 
have adopted this procedure for cases showing a 
positive Trendelenburg test, and we have been 
using it since the middle of 1933 

H1STQBY OT BAPJIENOUS LIGATION 

The history of saphenous ligation is literally 
one of upward progression (Fig 3) Hippocrates 
directed the making of small punctures over the 
varices proper but forbade free Incisions. Celius 
(ist century ajx) made Incisions along the 
vances at intervals of four fingers breadth, then 
touched the vein in the depth of the wound with 
the cautery, then grasped its ends and tore out 
as much vein as possible. 

/Etius, in the 6 th century and Paul us Angina ta 
in the 7th century A.D , were probably the first 
to adopt actual section ana ligation of the 
saphenous vein itself The operation is fully 
described by Paul us and is striking in its similarity 
to that of modem authors. We must credit him 
with having recognized enough of the anatomy 
of the saphenous and its branches to attempt an 
approach on the veins sufficiently high to secure, 
os he thought, the mam trunk from which all the 
branches arise He states those (varices) in 
the leg may be operated upon in a similar manner 
making the attempt upon those in the inner part of 

* Coarmni Uo*|(htC4 t thr ln)»ctioo «1« (rocm etempt oi tbt toKtin 
I the pen TTo*tr» Imum wnh tmnwMt can tod men*—, Lki* 
ocew bert nfrtcpicttly 1» owl d™*c tt tW Se^too City 
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the thighs where they generally arise, for below 
this as they are divided into many ramifications 
they are more difficult to succeed with 

The ancient surgeons that followed were 
apparently divided into two groups those who 
operated on the leg itself according to the method 
of Celsus, and those who ligated the saphenous 


according to AiUus and Paul us 

Coming forward to a much lateT date we find 
Ambroiae Parfc (1579) ligating the saphenous just 
below the knee quoting Paul us however, for the 
actual technique (17) Par6 states one attacks 
the vanx in the upper part of the leg, a little below 
the knee where most of the vances are found and 
take their origin One incises (first) to let 
out the blood and other humeurs contained m the 
varices which flow to the ulcers located below 
on the leg or, (second) because the vessel is bo 
greatly distended with blood that it may break, 
producing the death of the person by reason 01 
great hjcmorrhage. Trendelenburg criticizes 
Part: for undertaking the operation with mis¬ 
guided notions of the circulation of the blood in 
the veins. Nevertheless, Par£ was first a clinician, 
and it is not to be thought that, in those day's of 
sepsis and no amestheaia, any person with vances 
came for surgical treatment unless the disease 
was so far advanced that there was actually a 
reversed flow in the superficial veins of the leg 

For the next two centuries the operation was 
seemingly discarded At the end of the 18th 
century appeared an excellent work cm the treat 
ment of ulcers of the legs by Everard Home, 
brother in-law of John Hunter He writes An 
enlargement of the veins produces also another 
effect. The coats of the vessels and the valves 
become thickened winch renders the valve less 
phant, they do not occupy the whole area, and 
therefore are no longer of any use and from this 
defect the whole length of the column of blood 
m the vena saphena is in the erect position 
pressing upon the contents of the smaller veins, 
so as to dilate them still more and more and keep 
the limb always in a weak state.’ He proposed 
to take this pressure off the vances bv ma king 
an artificial valve,’ by ligating the saphenous 
at the knee. 

He is later quoted by Sir Charles Bell as stating 
that the pressure on the vances is not only that 
of the blood contained in the saphenous vem but 
also 1 the whole column of blood presses from 
the head and heart upon the veins of the leg 1 n 
Home continues Cases occur in which there is 
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a smaller vein running parallel to the vena 
saphena Thrr, when the vena saphena ha* been 
taken up afterward becomes enlarged, and con¬ 
tinues the drvsee when that a the case this 
vein must also be taken up These circumstances 
ought to be attended to in the first examination 
of the disease as sometimes the two vans are so 
dose together that they may both be Indoded In 
the same ligature One mas ate with interest 
one of his case reports, that of Case II Sarah 
Stapleton operated on in 1794 In the time of 
operation, a smaller van was opened running 
parallel to the vena wphrnx, which afforded a 
reasonable suspicion that the disease might recur 
Fifteen months after the vena saphena had 
been tied a vein in the place where the ulcer had 
formed} been situated burst and bled freely 
“Upon examining the vena saphena, at the 

C w here the ligature had been applied, two very 
veins were discovered so that there must 
have been at the tune of the operation, two 
small branches, one on each side of the vena 
saphena one cf these only had been observed at 
the former grammatical These two veins were 
now indoded in one ligature 

The celebrated Langrnbeck apparently used 
the operation of saphenous ligation A comment 
in i860 on one of his cases is Interesting “In a 
case of vei} large vances of the vena saphena in a 
young m a n I extirpated about 3 inches (ZoD) 0/ 
the dilated von and ligated the upper and lower 
ends One\ear later 1 found a new venous trunk 
the width of a crow quill, m the region of the 
extirpation scar which (vein) had reconnected 
the well dilated ends of the saphenous 
The presence therefore of collaterals of the 
saphenous which could tike over Its flow to the 
vances bdow was known before Trendelenburg s 
time In that intervening century too descrip¬ 
tive and artistic anatomy reached a high degree of 
acrurac} Such works as that of Spaltefaolx, Tolt, 
Testut, Bra one picture the wpbenous and its 
collaterals very well Trendelenburg In his work 
on ligation makes specific reference to the paper 
of Karl Kkrtz Kiotx figured and described 
branches of the saphenous communicating freely 
with those of other levels, as well as actual 
reduplications 0/ the mam trunk by somewhat 
narrower collaterals 

Trendelenburg writes hot seldom there 
occurs reduplication of the stem of the saphenous 
In longer or shorter extent, and when both these 
stems ire varicose the ligation can be a success 
only when other both are ligated, ar lie mi u 
raised 1 lists Uu drublixz ” In spite of this he 
proceeds to dictate “Usually the appropriate 


site for both finger compression and lkntron Is at 
the junction of tne lower and middle IJurdj cf the 
thigh this bong the usual site of great dilatation 
In 189S 5 venrs alter Trendelenburg had pub¬ 
lished his paper Georg Perthes reported hh 
results with the operation. Of 41 cases which bad 
been followed up 9 patients showed recurrence 
In all of these there was other a regeneration of 
the saphenous In the form of a single trunk or in 
the form of mam branches In one case a 
small packet of tissue at the ligation site was 
excised and It showed many outbranchings, run¬ 
ning downward from the dilated end of the 
saphenous Most of them ended blindly but the 
widest of them corded dose to the ligation site, 
and communicated with the upper part of the 
dilated peripheral end of the »pbex»us He 
condtided “ It seems that in cases in which the 
saphenous 11 not pr es ent as a solitary trunk, or 
showa many ramifications, it were best to perform 
the operation high above The higher the main 
trunk b ligated the fewer will be the number cf 
branches above the ligation site and the less 
likely will be the chance for the vances again to 
come under the Influence of the blood s pressure 
In cases of large varices spread over the entire 
limb one can show that a compression right at the 
entrance of the saphena magna In the femoral hs* 
a definite effect on the Trendelenburg test while 
at ail other sites there Is either no effect or It 


disappears quickly This Is therefore preferred 
as the site of election for operation In these cases 
Though one of his case reports (ha 41) contain* 
this recommendation. I do not know whether 
be actually performed thh high operation 
In 1896 a year later Moore of Jldbouroe 
reported on a modified Trendelenburg Operation 
He wrote “Site of ligature Aa the operation 
aims at preventing any reflux of blood mto the 
vena saphena and its branches, this object b 
sorely much better attained by ligaturing above 
the lunctxm of any of the branches belonging to 
the lower extremity If the ligature Is applied lo* 
m the thigh this object m not attained with the 
some certainty Though be evidently intended 
to operate at the fossa ovaia, he directed the 
making of the Suasion j inches below Pouparts 
ligament Moort performed the operation m the 
oat patient deportment,applied a coilodiocdraw¬ 
ing and allowed the patient to go home faun* 
dlately He reported no untoward effects 

It remained' for John Homans of Boston In 

1916 to Insist that the Ideal operation for vancese 

veins was to ligate the saphenous and 
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terminal branches at the saphenofemoral junction 
and to follow this by an excision of all the vances 
below (7, 8) I brieve that this opinion, from 
the operative viewpoint does not differ in pnn 
aple from the opinion from the injection view 
point In other words, in either case, the liga 
Uon is done to remove the dilating effect of the 
back pressure of the blood and the subsequent 
sclerosis of the veins below is di recti} comparable, 
in its effect, to their extirpation. 

CLINICAL 

My attention has been the more directed to 
the correct level for ligation by patients showing 
recurrence of varices after improper operation 
We have seen at the Boston City Hospital many 
such cases. I ihall dte a case reports illustrating 
the recurrence after simple saphenous ligation 
and excision, and a cases showing recurrence 
after the present day procedure of ligation and 
retrograde injection of the saphenous vein. 

Case 1 F H (B C H No. 188934) »night wstchmsn 
aged 61 years, *u operated on for vsrkxmtjea of both 
extremitae* 15 year* 1x0 The vwncodtle* dbappewred 
an til 3 or 4 yeara before present examination About 
three month* before examination • Urge ulcer appeared 
on the loser anterior surface of the nght leg Examina¬ 
tion dfacloaed an operative scar cm the medal surface of 
the nght lower extremity commencing 7 Inches below 
the pubic tubercle then running down to within s inches 
of the medial malleolus. A second scar extended downward 
and forward for 8 inches from this first scar In Its lower 
extent A third scar of 9 Inches was seen on the anterior 
surface of the leg A large excavated ulcer 3 Inches m 
diameter was situated below the terminal ends of the scars 
A large group of tortuous yances, the diameters varying 
from 1 to 1 5 centimeters were present on the anterior, 
medial aspect of the leg Above one could ace and feel 
the stump of the saphenous vein above the long scar and 
from its lower extremity collaterals running oo either aids 
of the scar to feed the varvees below The Trendelenburg 
test waa singly positive. The venous pressure In the upper 
part of the saphenous vein waa 30 mUlimeteri mercury 
rising to 40 millimeters during the Valsalva experiment 
In ooe of the varices below the knee the pressure waa 41 
mi fir me t era mercury rising to 83 mlDiroeters on perform¬ 
ing the Valaalvn exper im ent. 

Here apparently was an extremity in which 
extensive dissection of the great saphenous vein 
and its vances had been done The vasogram 
confirmed the gross appearance, however of 
regeneration of the varices through communica 
tbns with the stump of the saphenous vein (4) 
( r *g 4-) 

C\se 3 J L (B C II No 303x71) S Sacdkh baker 
®* 35 ye 3 ™, who was refused admission to this country 
because of large long standing vances rn his left leg 
lie wax therefore operated upon In his Bathe country 
then allowed to enter the U S. Afler being here ooe year 
the \ »rices returned Examination showed vances up to 
t 3 centimeters In dame ter all along the medial aspect of 


the left leg and lower thigh There was an operative scar 
akmg the line of the saphenous\ein starting at the junction 
of the middle and lower thirds of the thign and extending 
down to mid leg The venocram dtsdoaed a* In Case 1 
a reformation of the \ aricea hy a downward flow through 
a large collateral of the saphena magna (Fig 5 ) 

Case 3 D G (B C H No 311074) a restaurant worker 
of 34 years, bad varices of both legs, the largest ones were 
In the nght leg The saphena magna ana Its branches 
In the right thigh and leg were widened up to 1 centimeter 
In diameter The patient complained of cramping on walk 
ing and of an Itching dermatitis of the lower leg The 
Trendeleaburg test was singly positive. He entered the 
Boston City Hospital on December 5 1931 where section 
of the saphena magna vein was done and 15 cubic cent! 
meters of varaol injected Into the distal segment On 
January 11 1933 3 weeks later, the patient returned to 
the vein clinic. He stated that his symptoms were entirely 
relieved Examination showed a 1 Inch train verse scar 
about 3 Inches below the pubic tubercle From the lower 
part ol the scar the saphenous vein could be frit as a well 
sderoaed cord down to about the middle of the thigh, but 
from here downward it could be teen and felt to contain 
a good used lumen Running Into the Lateral aspect of 
this open part of the saphenous could be seen a dilated 
system of veins Figure 6 is a composite tracmg of 3 veno¬ 
gram* made of this limb at this imv The superficial 
lateral femoral vein is seen to be responsible for the com¬ 
munication between the terminal port of the saphena 
magna above and the tame vein below 
CaH 4- J D (B C H. No 647*3) * Uborer of 53 
with moderately severe diabetes of many years’ duration 
and arthritis of both hips with partial ankvlodi Nineteen 
years ago he first noticed a spontaneously appearing nicer 
of the left leg In August, 1931 varices In this leg were 
noted and Injections of quinine urethane started In July. 
1933 be had already had 43 Injections with persistence of 
the ulcer and the appearance meanwhile of a smaller 
ulcer on the right leg The great saphenous vein and its 
branches were palpable on each tide In spite of the fact 
that they had presumably been sclerosed The \ances 
In the legs varied up to 1 5 centimeters fa dame ter The 
Trendelenburg test waa singly positive Ligation and 
retrograde injection of both saphenous veins was carried 
out on July 31 1933 One month later the saphenous 
veins were entirely sclerosed and the ulcers healed The 
patsent volunteered the Information that a feeling of pres¬ 
sure in the legs had disappeared In the Dext few months, 
however the sensation of pressure and pain In the legs re 
turned. Examination December 7 1933 showed the pres¬ 
ence of patent great saphenous veins from Jo#t below the 
end of each vertical scar These scars started 3 Inches be¬ 
low Poupart’s ligament and continued for a distance of 
3 5 Inches. There was visible a dilated superficial vein 
lateral to the scar Figure 7 shows the interruption of the 
saphenom vein in the region of the scar but a good sited 
stump lying above the scar with a bridging of this gap 
in the saphenous by a rate of lateral femoral cutaneous 
veins 


It happens that in x of these 4 cases the lateral 
superficial femoral vein was responsible for bndg 
mg the gap in the saphenous vein. However I 
have seen almost as man} cases in which the 
medial superficial femoral vein or a medialh 
situated collateral vein was responsible 
In contradistinction to these failures quoted is 
a large group of cases in which patients have 
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been treated at the Boston City Hospital by 
ligation at the saphenofemoral junction with 
retrograde injections of the saphenous vein and 
subsequent injections of the ranees bdow We 
have been able in this way to obtain cures hi 
many cases in which patients had previously had 
as many as ioo injections In a futile attempt to 
cure large virices and ulcers. 

The question cow presents itself Just how 
high must one operate m order to be sure of secur 
mg the origins of all collaterals to the veins below? 
I have indicated that the accumulated evidence 
of the post would prove that the operation of 
ligation could be successful only If oooe at the 
ssphenofemoral junction (fossa crvalis) Never 
theleas, surgeons even today are placing their 
incisions anywhere from Poupart t ligament to 


Anatomical studies were carried out to ascer 
tarn at what level of the saphenous one may 
expect all the tributaries and collaterals finally 
to have ended. Dissections of fresh material as 
well as classroom dissection specimens were used 
It was found possible to see the finer branches, 
the valves, and the perforating veins to the deep 
venous system, only In the fresh specimens. 
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Figure 8 shows a diagram made from such a 
cUsaectroo It Illustrates the most comimaly 
described type of superficial venous i> stem The 
\ ena saphena magna is seen to start as a ccnthua 
tioQ of the medial end of the dorsal venous arch 
of the foot It ascends m the leg from a pocat 
anterior to the medial malleolus, to a point 
posterior to the medial femoral condyle, receiving 
many Intercommunicating tributaries These 
form a true collateral, posterior to main trank. 

In the thigh there are no grossly rafljJe 
anastomosing tributaries above the mid thigh 
The saphenous ends in the femoral vein at the 
fossa ovails, the upper medial comer of which b 
i 5 cm timet ere below and i 5 centimeteri lateral 
to the pubic tubercle Here at Its terminal part 
enter trve groups of tributaries (1) a laterel 
superficial femoral vein with a narrow superfiaaJ 
ramus and s wider deep ramus (1) a group of 
medial superficial femoral veins (V) s superfi¬ 
cial circumflex iliac van (4) superficial interior 
epigastric veins (5) a superficial external puden¬ 
dal vein starting In this case as a continuation 
of the dorsal van of the penis Noteworthy b 
also the absence of deep communications In the 
thigh, and the presence in the kg of several such 
perforating veins In typical locations, vn 
(1) at and below the knee (1) mid leg (1) tt 
the ankle and m the foot. (One of these tt Jarre 
and constant, accompanying the dorsalis peon 
artery to the sole of the foot) Rather tyr^cal b 
the presence of valves at the mouths of toe per 
fora ting veins in the leg, preventing a reflax from 
the deep veins in the foot the valves arc either 
absent, or more commonlj are present and 
direct the blood outward 
Two communications may be aeen to the iem 
saphena parva This latter is atypical, starting 
as a peri orating vein and receiving the literal 
end of the dorsal venous arch only as a tributary 
The saphena parva presents s typical perforators 
In Its mid part, ana ends In the popliteal vein, 
first running beneath the fascia for some extent 
The venous system shown in Figure 9 Hh*' 
trates a high eoflateral of the aaphena magna 
There are two perforator) In the mid and loser 
thigh—typical location! foe their appear* 0 ^ 
The lateral superficial femoral vein is low arismf 
from the collateral, The vena saphena pa*y* 
ends In the terminal part of the vena tiblah* 
anterior before the latter enters the pop bteal^ 
Before the aapbena perm ends it receive*, under 
the fascia, the vena femoropoplitea, or P ott “? c f 
femoral cutaneous vein which connects It wire 
the inferior gluteal veins The great sapbenom 
vans figured in Figure 10 show urge cofLUcrtti 
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Fk * Photograph of * Kiphencus voire In aecttoa, after 
its flip* had b«n Mt to prevent back flow Note the 
length of tbe flap m con tact with Its fellow Thb part leu 
Ur ralm would become incompetent if tbe vem dilated 
to twice it* diameter Ckmcallj normal ran* may dilate 
from three to ten time* their original dsuneter when put 
under the atres* of an mmana] blood flow u in Figure 1 
Xj 

stretching from the saphenous high In tbe thigh 
to the same vein some distance bdow They are 
evidently worthy of the term reduplications 
of the saphenous. 

The dissecting room material was valuable for 
statistical data concerning first, the actual loca 
tion of entering tributaries and second the 
actual location of the fossa ovalis (Fig n) 
Thus this material enables one actually to project 
on the surface the position of the structures as 
usually encountered. Twenty-one extremities of 
thirty cadavers were used, the remainder being 
discarded because the students had dissected 
awa> the superficial structures. Attention was 
paid oal> to the terminal port of the saphenous 
because the previous work as quoted hadindicat 
ed that its lower portions were obviously out of 
the question as a site for ligation. Tbe accom 
panylng diagrams show the mam entering trib¬ 
utaries of the terminal part of the saphenous and 
tbe distance of these entrances from the lower 
edge of the fossa ovalis indicated In centimeters. 
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Fig 3 The httloiy of uphencmi ligation ibowing tbe 
upward progrmioo of the elective rite of cperatiocL 

The diagrams are drawn to scale for these meas¬ 
urements The fossa ovalis itself Is located b> 
measuring in centimeters the distance from the 
pubic tubercle to its supermedial angle, both in a 
vertical direction (downward) and In a horixontal 
(laterally) 

The superficial circumflex iliac, inferior epl 
gastric, and external pudendal veins were for the 
most part removed In previous dissections and 
are not shown in most of the diagrams except as 
they may enter together with the tributaries from 
the t h igh. One or more of the three veins noted 
above may pierce the cribriform fascia above the 
saphenous and enter the femoral vein inde 
pendently of, or together with the saphenous. 

From below two rather constant veins or 
groups of veins are seen the lateral and medial 
superficial femoral veins. The lateral is fre 
quentiy the highest of these to end entering the 
femoral proper above the saphenous or the sa 
phenous directly at Its termination or the sapbe 
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* li the patient Hindu* end * thoat the epphcntioo d 
toarruqufU The miectmf needle w*» Omni into the 
ttnheruMi flump and 15 cubic cmtnneUn of 40 per cent 
•LkxUn text led Not ( t the nch anaslowiott* between 
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below I t th downward flow of blood plus aLxidan, 1 e 
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nous within n few cm time ten below, the fossa 
oralis It sometimes reenres the superficial 
circ umfl ex tJtac tut u it cod* 

The medial superboal femoral \etn tunnllr 
term mo tew at a lower level than the lateral ft 
ma\ recene the superficial external pudeodal 
\cm as it end* 

Distally the medial superficial femoral \dn 
ma\ wind arotiDd the thigh to end posteriorly b> 
anaitomoatng with the interior gluteal vein*. The 
Riperfioal external pudendal vein anastomoses 
with the deeper internal pudendal veins Because 
both the inferior gluteal and internal pudendal 
reins are tributaries of the hvpogastnc (Internal 
Iliac) rein, obstructioo in either the femoral or 
external lhac reins abore tbe saphenous or the 
hypogastric vein, may result fn a dilatation of 
the medial superficial femoral or the external 
pudendal veins 

In many instances (especially in the v eins 
figured in Figure 10) large collaterals are seen 



stretching between the upper and lower porticos 
of the saphenous Further it becomes evident 
from the clinical cases that when the branches 
take a course near the parent trank the tinr 
Intercommunications that are ordinaril y m- 
sigmficant mar become enlarged after Interrup¬ 
tion of the trank below tbeu origin so a* to result 
in large, grosalv risible reduplication* of the 
saphenous Tram mv dissections I can say that 
the chances are unlikeh that the upp er three^f 
the saphenous tributaries, le the supernoii 
external pudendal, inferior epigastric, and eff 
cumflex iliwc reins, mar effect anr Important 
communications with the saphenous below kn 
exception to this a tbe occasional Instance when 
these veins terminate in comnm with tbe lateral 
or medial femoral cutaneous veins. 

I may note here that In dissecting the 
of the saphenous termination one is struck 
the fibrous consistency of the deep surf* ^ 
the overlying superficial fascia Thj* fibre®* 
tissue is the cootlnuatioo downward of Scarpa 
fascia of the abdomen Though this fisaaj* 
adherent to tbe fascia lata lust below the mgun=J 
ligament it does not end there but continues 
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Fix 6 Case 3 Regeneration of varied* after saphenous 
bgation and retrograde Injection of tcleroalnjr tolution 
Compodte tracing made from two venograms Two *ep» 
rale injection* were used with the patient standing up and 
without tourniquet* The con trait material for each In 
jectfcm wa* 10 cubic centimeter* of a m per cent solution 
of sodium Iodide (1 am not tnina thb material any longer 
became of (i) poor cmLrajt and (a) phlebitis following toe 
injection ) The lateral femoral cutaneous vein b seen to 
be respomible for bridging the gap m the upper part of 
the saphenous vein 

downward to end gradually in the middle third 
of the thigh 

Localization of the fossa ovalia by measure 
meat from the pubic tubercle gave the results 
shown In Table I 

I believe that In any case the surgeon may 
check his determination in the horizontal line by 
searching for the fossa about i centimeter medial 
to the pulsation of the femoral artery 



Fig 7 Ca*c 4 Regeneration of varices after bgation 
and retrograde injection of sekroomg aofutlon Venogram 
made with patient supine Injection of so cubic centi¬ 
meter* of 33 per cent neoaktodan into the dilated lateral 
femoral cutaneou* vein Note (r) the lateral femoral 
cutaneous vein bridging the gap In the saphenous vein 
caused by eidxion at a segment (a) the femoral vein \ 
It is indutinct because of the dilution of the neoibodan, 
and also became of the movement Imparted to It by the 
pulsation* of the femoral artery 

TABLE I 

Ilonmoutb ItTUcsny 
Distance from pubic tubercle to upper 
inner angle of fossa ovalis 

Mean average 3 g cm i 7 cm. 

Longest distance noted 6 cm 4 cm 

Shortest distuxx noted 1 an o cm 

Thai a, the team » 00 the mqc Wt *1 u tiw pa lac tnbcirVa. 


PRODUCTION OF INCOMPETENT VENOUS \ALVES 
DURING TREATMENT Or % AMICES 

In referring to the recurrence of varices a 
question arises as to the ability of the normal 
collateral to stay normal (Fig 1) Of course 
these communications may be widened con 
comitantly with the mam trunk or the most 
prominent vnnx. In that case the blood will 
course through it unimpeded and continue to 
distend the varbe below, even after the main 
trunk has been injected Many of these collat 
erals, are at first however of normal diam eter 
and well equipped with adequate valves. Through 
these no blood will at first be refluxed When 
however the mam trunk is interrupted by 
sclerosis or ligation the entire blood mas* coming 
down the stump of the mam trunk will now be 
diverted Into the collateral Being of thin walls 
the collateral soon begins to dilate. How much 
dilatation of a vein is necessary before its valve 
flaps cannot meet and thus become incompetent 
can be answered by tbe following procedure. 
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1 « *> LhwcOo oi the uptmoci tm thrvbrmDchw, 
Mmmmiul on arid ahc* Tbc ahci re indicated lo 
» hilr TTm irrow point the directum of biood flowLhrOT(fc 
porfMitnn \ no t at Irwn tb« deep an* 

Section of vans con tuning valrei, were re 
moved from frah cadaver* These vein* wore 
not bred, m order to avoid the hardening shrink 
mg and dmcrboo of the delicate flap* Each 
segment was bong verticall} In the portion it 
assumed m the intact body b> mean* of hooka 
The Iomen v.t» then carefully washed with 
normal salt solution, then the vem aegment wa* 
lowered into Ddafield* hcematorylin solution 
After the «tam had acted for 2 minutes, the rein 
was rmaed In water and then careful!} dried with 
absorbent cotton A concentrated aolutxm of 
gelatin wa* made of such cornatenq, that it 
hardened ahno*t Immediately 00 removal from 


Two DaeeetiortheMphowttt too* thebhfanAe*. 

namnalHa, tod \iha The\al e« art intfia ted w 

mhfle Tb« arrow* point the direction of bVmd fcea thxonj* 

a perforalmj on to ox from the deep etn* 

the water bath With a pipette this hot g*iitb' 
wa» dropped into the valve ainu* behind each 
flap tbua pushing the valve flap* against 
other and dosing the valve. The remahuJerai 
the vein, premma] to the valve, wn* then filled 
with the gelatin After the gelatin had hardened. 
the vein wa* hnng In a reversed position *0 that 
the collapsed aegment distal to the valve could 
be filled with the gelatin 

The gelatin filled vein was then transferred to 
the freezing microtome and thick section's made 
longitudinally from the middle of the vein, and 
at right angle* to the hue of the flap edge. Grow 
photograph? from these sections show the actual 
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amount of the flaps in contact with each other 
during their letting to prevent back flow (Fig 2) 
The length of flap m contact with its fellow meas¬ 
ures general!) from 02 to o 5 of the diameter 
of the vein as measured across its center from 
wall to wall and at right angles to the plane of 
the flap Because the length of two flaps has to 
be taken mto account the flaps will not be able 
to meet when a dilatation of the vein occurs 
equivalent to from 04 of the original diameter to 
the whole of the original diameter 

Clinically, the coming Into vision of a vein 
which had previously been too small to be seen 
usuall) means a dilatation of 3 to 10 tames. It 
follows that at least by the time previousl) 
normal collateral veins of small site become large 
enough to be seen that their valves must have 
become Incompetent and a back flow established 
through them, to dilate the vanx below 

FECULlARm OF VARICES OP LESSER SAPHENOUS 

It has been my experience that varices of the 
leaser saphenous no matter how large they ma> 
be can tie successful!) obliterated by the mjec 
tion treatment alone. This is in contradistinction 
to the large varices of the great saphenous, as 
previously noted In searching for a possible 
reason for this difference I have been struck b\ a 
noteworthy difference In the terminations of the 
respective vans. 

First, the saphena mogna at its termination is 
covered onl) D) a yielding superficial fascia 
second about one fourth of all individuals are 
bom without any valve lying above the saphe 
nous termination even to the right auricle 
(6 13) The dilatation of the vein Involves also 
its terminal part as it enters the femoral. Fre 
quently, this is so marked as to cause a good sued 
bulb at the fossa ovalts In these dilated cases 
(such os have been under discussion as candidates 
for ligation) there is a very free flow Into the 
saphenous from the femoral vein Ever) sudden 
change In pressure as after coughing or straining 
is immediate!) Imparted to the entire saphenous 
vein without an) considerable reduction 

When we consider the lesser saphenous vein 
the termination is altogether different First the 
vein tuns beneath the deep fascia for some dis¬ 
tance before it enter* the popliteal or one of the 
tlbial veins. Lying within the unyielding cy Under 
of deep fascia, this portion escapes dilatation 
(Fig u) Second the popliteal and femoral veins 
above the entrance to the lesser saphenous con 
tain about sir to ten valve*. 

In instances therefore of varices of the lesser 
saphenous sudden Increases in pressure in the 



deep veins occasioned as noted by coughing or 
straining will result In a slowl) rising pressure 
from resistance to flow of the blood In the vena 
cava and heart but the sudden downward shock 
of refluxed blood will be prevented Again the 
narrow undiluted part of the vein will still further 
dampen even the slowl) rising pressure b) its 
small size and b) Its valves m the deep part 
when they ensL This thesis is being investigated 
in more detail and will be reported fully later 

PRESENT CLINICAL CRITERIA FOR TREATMENT 

I shall here bnefl) note our criteria for the type 
of treatment to be used In any given case of 
vances as used at present in the Circulatory 
CUnic at the Boston City Hospital. I am in 
debted to Dr Lawrence McCarthy of that clinic 
who shared with me the responsibility of arriving 
at the criteria 

We tr> to determine, at the first visit of the 
patient 

1 The actual presence of vances and whether 
the) occur In the distribution of the greater or 
leaser saphenous 

2 The condition of the great saphenous vein 
and whether there is a positive Trendelenburg 
test. 




3 The condition oi the vnh-ei of the perforat burg teat Is positive we send the patient Into the 

in* venu hospital for hgalloo at the saphenoferoocal junc 

4 The condition of the deep veins. doo inject the distal segment with vansol (Invert 

Uf then proceed with our treatment sugar and sodium chloride) then follow op ® 

i If the vsticm are limited to the distribution the out pa bent department with injections aJ m 

of the lesser saphenous vein, we use the injection the cases with negative Trendelenburg tests, 
treatment alone The solutions we use are 3 If the Trendelenburg test ts doubly pwnthr 
(a) quinine urethane for the small or medium we ligate the aapbenoua, esdse the Incompetent 
sued vaners (b) 10 per cent sodium chlonde for perforation and inject the remainder to t he on t 
the large varices (c) 5 per cent sodium morrhuate patient department These cases are relatredv 
for angiomata (In pm ate practice I prefer this uncommon. 

solution In all cases) 4 In cases of obliteration of deep veins, it is t 

a If the varices are in the distribution of the good rule not to disturb the superficial varan 
great saphenous vein but the vein u not widened We have Injected the vances in the lower leg “ 
and the Trendelenburg test u negative we use a case of occluanwi of the mferioc vena cava, with 
the injection treatment alone U the Trendelen- much Improvement. In this case however the 
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Fig 11 


original deep phlebitis had not involved the deep 
veins of the leg proper 

5 Patients with ulcer we treat according to 
the criteria laid down above but we inject \er^ 
cautiously staying far away from the ulcer until 
it is free from infection sometimes not injecting 
until we have first reduced the inflammation b\ 
ligation alone, or b> supportive dressings We 
have never found it necessary to excise an ulcer 
If there is an incompetent perforator beneath 
the ulcer we believe the ulcer can be temperaril) 
healed by ligation and injection The perforator 
can then be excised several weeks after the ulcer 
is healed 

6 Patients with phlebitis are treated as are 
patients with ulcer The progress of the phlebitis 
is stopped by the ligation or small injections far 
from the phlebitic focus. 

SroniAR.Y ANT) CONCLUSIONS 
The Injection treatment alone has failed to cure 
permanently those cases of varicose veins with 
concomitant dilatation of the great saphenous 
van. The failures have been due to (1) recanah 
ration of the sclerosed segments, and or (2) dlla 
tation of previous!} existing normal collaterals 
Reports of others and our experience at the 
Boston Cit> Hospital indicate so far that a 


preliminary ligation of the great saphenous vein 
will protect the subsequently injected veins from 
recurrence bv the above processes. 



Fig 11 VenoRnm of a vnncoied kwer upbenou* vein. 
The termination t of the vein beneath the deep n 
well shown. 


9*8 


SURGER\, GYNECOLOGY AND OBSTETRICS 


Ligation of the saphenous van with tr without 
subsequent injection maj fail because of the re¬ 
formation of the parent trunk, or the varices 
through widening of collateral* and tributaries 
of the saphenous Anatomical studies here re 
ported, affirm the contention of Homans of 1916 

that the prt^dtcfo. Uftbon i,,t lie upbtno- „ e™, VS Sc^ax, w ha™,**. 

femoral junction it a ooh at tha point that ooe derOt.rTichen)frh me- cdt der \^Sarira. 

can sureh, be above the angm of all the tributaries m ibrcr Uariidien Bedmtanj foer <te Onerxbcc 

and collaterals of the upbenouj vein. der Stphtncrfewiralai Aaaxtfwjow bo \mcta 

Tbc «i tt of the npWomttl jmctira dot, , b^*,' f ^ <f >m » 

not van- greatly to ckHer&t isdivxhitlt its ««a» tod cJcrrai c^ke * dr* 

average location maj be found at a spot 39 harm* Sur*. Cynet k Ofe*t 1914, m, 143 

centimeters lateral to and 1 7 crnumeters below * wd tremtmrat imw tdm 

the hrtTf of the pnbic lubm*, Briog .boor ^ SL.'.’tLL” S 

pant, the tubercle is probably the most reliable Treatment of Ubn 00 the Lqp *d fd Um&m, 


3 diTaxati, C aad Qrnxur L Llpibco erf 

wpbenota rna, a report t» two hundred «mt*k 
toly opeiatkMJs Arch Swj 1933, %rn, j 

4 Ena olds, E A Tha tutu* of raiofrijiy New 

Ea*U»d T iled. 1931, ecu, 1337 

5 Faxcre U H End reach* » Lke m;ectioc trestmt 

erf Tsncoae vena, etc New Eo*knd J lied 1933 


ccvih, 3 J 7 

Han, and Schaae, \ 
der ObenchenirJvme 


pomt, the tubercle is probably the most reliable^ 
landmark for the localisation of the site On the 
operating table it would seem that a good rule 
would be to place the manor) j 7 centnneteis 
below the leva of the pubic tuberde aod 1 centi¬ 
meter medial to pulsation 0/ fetooral artery 
Clnucal results reported from the Massachu¬ 
setts General Hospital and our results at the 
Boston Cit) Hospital indicate that when the 


Howim, N J Jaci_*c*, C K aad Mura, E J 
The rr t or rr u cc of \anceae >«a* foOcwfaj the m- 
)ert*oo tnatmeat Arch Sury 1931 rm, jjj 
Himz, K D leODctamco aeber d* \tna Sanleaa 
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lhrrr Elippem rrhe- ,l ritr* Arch f Anal ■ 
rbjikrf 1887 p 139 

B Beitra^e nr durtn*»cbe* Pslho- 
lofie der \ men Arch f him Chh 1860,1,47 
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the terminal tributaries ire secured, few tub- BrU ^ -L, 9061 **> ,G « , , 

«q.cl mjcrtioo. in nredtd tbt ™n<*, db- « ™*P"H 


- - , , . , — -— — etc IntrrcoJco hi J Auatrila*, 1896, 1, 393 

appear qutckh and do not recur The cases 13 Moarowicx, L Behandhin* der krsairfadrra rat 
chosen for tha procedure are those with widening Zockxrmiektjcrnen Lombouert nat tenenliptar 

of tht groit upbmau ,m ind k», of vdoc ,, 

IvMoc w that .an IMWot, mtioat tM. ,', 6 TV 

ditaUdoc erf the saphena magna are treated by *eren boot* erf Ptoha dfjimta, tnmi»trd frew 
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THE ROENTGENOLOGICAL DIAGNOSIS OF MECKEL’S DIVERTICULUM' 

GEORGE E PF4HLER MD Sc D Phuadelpttia 


A CCORDING to Gray’s Anatomy Meckel b 

\ diverticulum conatsts of a pouch which pro¬ 
jects from the lower part of the ileum in 
about 2 per cent of subjects Its average position 
ia about i meter above the Ileocolic valve and its 
average length about 5 centimeters. Its caliber is 
generally similar to that of the Ileum and its blind 
extremity may be free or may be connected with 
the abdominal wall or with some other portion of 
the intestine by a fibrous band It represents the 
remains of the proximal part of the vitelHne duct 
the duct of communication between the yolk sac 
and the primitive digestive tube in earlv fetal 
life 

Ray Shannon in the Arckrccs of Pediatrics 
December, 1928 say's ‘According to Fits in the 
newborn it lies about 12 inches above the lleo- 
aecal valve while m the adult, this Is increased to 
about 3 feet. The diverticulum may be long or 
short, may or may not have a separate mesen 
tery or may be contained within the mesentery of 
the small bowel It may be fixed at its distal ex 
tremity to the umbilicus or to any structure 
within the abdominal cavity It is often conical 
m shape with the base large, even approaching m 
size the diameter of the small bowel at this point 
According to Christopher it usually has the same 
coats as the intestine the mucous coat containing 
Lieberkuhn s gland and Peyeris patches. This 
same writer quotes Aschoff as saying that it may 
contain gastnc glands, dilated epithelium, and 
even pancreatic anlage- A certain number of 
Meckel s diverticula arc associated with deform 
lty at the umbilicus and marked deformity of the 
navel should therefore always bring to mind this 
possibility 

According to Vaughan and Singer Elements 
of gastnc, duodenal and colonic character also 
glandular tissue or pancreatic and tissue of ques¬ 
tionable origin may be found within the walls of the 
diverticulum Of these the heterotopic structures 
gastnc mucosa is of greatest clinical importance 
since such secretions here as In the stomach have the 
lblliU to digest the intestinal mucosa, and mus- 
culans, and lead to the formation of peptic ulcer 
Mucous membrane of the gastnc type is found 
according to Koch in 12 per cent and according to 
Schaetx in 166 per cent of the cases of Meckel s 
diverticulum As with peptic ukers of the stom 
ach and duodenum those of Meckel s divertIcu 


l nm are subject to hemorrhage, and acute per 
foration 

Symptoms oj lleckels diverticulum The fact 
that this condition exists in about 2 per cent of all 
individ uals , and very' commonly a found at au 
topsy without having produced any symptoms 
indicates that, unless some pathological condition 
develops in the diverticulum there are not likely 
to be any symptoms. The symptoms will vary 
according to the nature of the pathology present 
The diverticulum may become inflamed just os 
an\ other part of the gastro-mtestinal tract may 
become inflamed If so it may become attached 
by adhesions to various parts of the abdomen or 
any other part of the intestinal tract, and there 
fore may give me to some mechanical distortion 
of the small or large mtestmes. 

In children the symptoms more often resemble 
an acute appendicitis, especially when perforation 
has taken place, even when localized as m the 
case by Moolton than anything else and if the 
diagnosis of appendicitis fa eliminated, then the 
second thought must be an inflamed Meckel s 
diverticulum. Inflammation may take place and 
cause a fibrosis at the base with partial or com¬ 
plete ocdu*ian of the boweL The tip of the diver 
ticulum may become attached to the umbilicus or 
another viscus strangulation or torsion of the 
adjacent small intestine can occur and produce 
intestinal obstruction Intussusception can occur 
from the invagination of the diverticulum. An 
ulcer ma\ form and give the acute symptoms of 
intestinal perforation. 

The most frequent symptom however is hrem 
orrha^e from the bowel When this occurs in a 
child It must make one think first of a Meckel s 
diverticulum- Vaughan and Singer state Symp¬ 
toms referable to the diverticular ulcer prior to 
perforation are with the exception of hemorrhage 
seldom noted. The occurrence of sudden, violent 
pain beginning generally in the lower half of the 
abdomen followed almost immediately by the 
symptoms and signs of a diffuse peritonitis is char 
actenstic of a perforated ulcer When the patient 
is a child the likelihood fa still greater that the 
ulcer is located in Meckel 3 diverticulum There 
may be an abdominal pain particularly before 
meals and relieved by food as reported by Mege- 
vaud and Dunant, or rhythmic distress located In 
the right lower quadrant such as occurred one and 
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Ftj I EaJtunatxmo»de*boot»» Soar after an urn the 
patient the fcarumi tent or* »bcm» lb* dn rrticnlnni Ijanf 
•ppronmitdy mrr tbe sbado» of tbe spinal column la the 
mnimi bne. (pproimatrly m the reran of tie cm btlica*. 
awl definitely tm oJ m* the deom \oto the ■oooth cret 
hue, tb» lai*e tut, and tbe pear-shape C*»e 


ft half hour* after roeala m Klemschmidt * case. 
Meferu i» prohabh the mo*t important symptom 
since the children are too young to mate com¬ 
plaint There max at time* be profuse hteroor 
rhage There max be at tune* abdominal damp*. 
In cue of Shannon ■ ea*e* there was alight bleed¬ 
ing then improvement in aQ symptoms, then 
signs of intussusception a palpable maaa, con¬ 
firmed at operation but death in 8 hour* The 
patient of Dimitroff and Purktss complained at 
age of j8 of headache \T*nitwr and general indis¬ 
position Tuberculou* max develop In Meckel a 
diverticulum as Michael records the ninth case 
of this complication in a white male aged 30 
years Thu Ws ala ay s been a part of a tuberen 
Iona ententi* or tuberculoai* elsewhere, and in ha 
case caused a constnctioc in the colon, which 
constriction m the transverse colon was recog 
ruled roentgenoJogicallx and was thought to be 
neoplastic No diagnoals of Meckel s diverticulum 
was made 

The roentgen dwtnom Preceding this report 
so far as I can find there is no definite record in the 
literature under the beodmg of Meckel s dlverticu- 
him diagnosed by means of the roentgen-rays, but 
by correspondence, I learn through my friend. Dr 
James T Case, that be lias mentioned tbe diagno¬ 
sis of this condition under the general beading of 
Jejuuo-ileft] diverticula, in which he aaxa 



fn J Tbe dn ertKnlnm wx tbs longer stem, tods defi- 
rott prmtalu: action at tbe middle of tbe dixerOcslo* 
Case 1 


Only rareiv haxe we been able to make a diagno¬ 
sis of Meckel ■ diverticulum with the \ ray study 
In a number 0/ instances we have discovered b 
the routine roentgen examination signs which *e 
thought indicated conclusively the presence of a 
Meckel s diverticulum but the majority of these 
patients presented no symptoms in cheating the 
need of operation and so it has happened that 
once only have we been able to find at operation 
a Meckel s diverticulum where a pre- operative 
roentgen examination baa led os to make a correct 
pre-operative diagnosis ” II v letter be an, The 
operation was done about 4 day* after the in na¬ 
tion of the barium and some barium was still in 
the di\erticuhnn at tbe end of removal.' 4 The 
date of the diagnosis of this case has not been 
menboned 

About 1 years ago, Kan tor told me that be had 
not made any such observations, and thit he 
knew of no one who had made sach a diagnosis 
I then promised to record my observations, bat it 
has been postponed until the present tune. Since 
then I hair corresponded with Lei\ aid, Hlnh, 
Kirklm and Camp, and none of them has diag¬ 
nosed a case of Meckel ■ diverticulum. Scfaintx, 
Baecsch and Fried! in tbe third edition of their 
comprehensive and complete book, published in 
193s in two volume* on roentgenological cbtgno- 
ib, make tbe statement that no such diagnosis 
has been made Barclay m his recent book, 1033 
doe* not mention the poasibihty of tbe diagnosis of 
a Meckel s diverticulum. In the Reenter* Liter*- 
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Ff j A wave of peristaltic contraction at the fundus 
pointing down ward to the left, and another wave m the 
oeck of thecEverticuhim. Case i 

lure collected and edited b> Dr Hermann Gocht, 
and juat published January 1954 makes no men 
lion ol the diagnosis oC this condition In the 
Cumulative Index of 1933 I find no such diagnosis 
having been made Therefore, it has seemed to 
me advisable to record the diagnosis which I made 
of 2 such cases the first 1 having been made on 
February 3 1923 or approximate!) 11 years ago 
and the second one having been made on Febru 
ar> 2 1931 Since presenting this material before 
the Philadelphia Roentgen Soaetv on April 1 
1934, Dr Wm J Corcoran demonstrated a lan 
tern slide and referred to the case as reported b> 
Dimitroff and Purkiss in which there was a dis¬ 
tended loop of the ileum which led to the diag 
nods and operation for Meckel s diverticulum 
Case i The first case wm referred to me by the late 
Dr Robert P Cummins The child wm a mile t'A month* 
of *£e Three week* before coming to my office the pa 
tieut had had tao haemorrhage* from the rectum within 15 
minute* The patient wm placed tn the Germantown Hos¬ 
pital forstudy dunnea periodof 1 week Dunngthistime 
the patient »M*een by Drv Charte* A Fife and Chark* F 
Mitchell, who could find no explanation of tbe huanorrhage 
from the bowel. \ ray study wm made bat nothing abnor 
mai wm detected However because of the fact that tbe 
parent* had lo*t a child 1 year of age, who died of a per 
foe*ting Meckel * dh erticulum ij{ year* previously on the 
operating table Dr C nmmlm brought the patient to my 
office for study I gave the patient a mixture of barium 
*od then watched the small intestine* especially I kept 
me patient in my office the whole day and then lor an ad 
dibooal half day and made repeated examination* *0 m to 
catch the movement of the content* of the *m*ll howd in 
e'ery segment On the first day about a half hour after 
a hariom meal and with the chfld m tbe prone position, I 



Fig 4 Tbe diverticulum more than half empty but »tIH 
presenting smooth walls, m compared with the remainder 
of the bowel Please notice that the other tegmenta of tbe 
small Intestines show progressive distribution of the 
barium mixture This film Em been made in the oblique 
position, which has thrown the diverticulum and the 
pyloric end of the stomach to the right of the spmal column. 


found in a sene* erf films made by Instantaneous exposure, a 
pear-shaped body approximately 4 centimeters m length 
with the bate directed downward and to the nght and the 
stem upward and inward This I believed to ba a direr 
bculum It wm only shown when the patient wm lying on 
the abdomen I concluded, therefore, that tbe base of the 
pear-shaped body or diverticulum wm located anteriorly 
»o that when lying prone, gravity carried the content! of 
the inkestmes into this diverticulum and when Abe patient 
wm lying on the back or sides. It emptied itself and could 
not be shown This diverticulum showed evidence of peri¬ 
staltic contractions and, si is shown in tbe illustrations, the 
shape changed continuously These exposures were made 
instantaneously and therefore, the line* are quite sharp 
but there wm a continuous movement Of special interest 
also, this diverticulum seemed to hold a fixed position while 
all the other parts of the small Intestine* showed the usual 
shifting movements 

I repeated the examination on the second day in order to 
get confirmation but on the second day I was unable to 
make this demonstration, probably because the dlvertioj 
him may have been filled with some other non-opaque 
material I recommended toleration, which wm performed 
by Dr Mitchell in the presence of Drs Fife and Cummin*. 
The following report winch has been furnished to me by 
the surgeon Dr Charles F Mitchell, is transcribed from the 
records of the Germantown Hospital and a ill give the de¬ 
tails concerning the operation 

The patient wm brought to me became of hemorrhage 
from bowel 

On February *, 1913 the child was given a doae of castor 
od because of green stools and cm the morntog of February j 
at 5 o dock began to cry m if in severe pain. When the 
mother reached its bed, there was found a large stool ap¬ 
pearing to be mainly blood. Vbout 100 dock that momtog 
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Ft* j Tbe atncnach a filled, t»d tbe bulbous cSodetnxro 
well filled Etm.ll quantities of tb# bamnn mixture m »c»t 
tertd through Lh* *11*11 inlcttna, and tbe du erticulnro 14 
rreofnrxrd ac tbe Ufl »>-W d tbe abdomen. Heasa notice 
itu tbe ■nooth outline, aisd *ac-Iike formation It u cm- 
rniettionably un olein# the mull intestines, and it ae ema 
that jt could be nothing d»e but a di\ rrtjrtihna 1 W 
■oOce that tbe ascending and tram cne colon u m rfl u 
the remainder of Lb* mail intestines are filled with pa 
Caw 1 


*00tier aangumeotia stool appeared bat not *o ranch aa in 
the prarioui ooe. Tbe child had had 00 ptn loo* tSaeaaea 
Oor brother died at year of aje dnnnjt an exploesttny 
laparotomy foflowmjj a around hwmocrbajr Iron the 
bond, tbe Limawi kreea beat* 1 caoatb apart Operstxrc 
disclosed niptnrad Mechel 1 * dnertfcuhnn 

rbyucal eoBmtWm revealed a aeG uwndriL really 
tnercxrd, white. male child Tbe Vtn and confuactiTw 
were normal \ riandtilar enla jpjm entj or deformities 
* fTe preamt The &art ard hinji wera nejtltrre Ko ten- 
dernesa wa* ebated anywbere ovtt tbe body Tba abdo- 
■>cn aa naturally dkteoded On Id wma pot nauseated 
Treatment avwatcd m real in bed, no food, plenty <rf a ater 
February 4, ig «, X-ray examinatioti aboard no *'>- 
dence of fomyn body la abdotnea Examination n) made 
by fhjoeoacopa and X-ray February 7 IQJ the (tools 
atm aboard aome wnaD amoant of blood Tm child wa* 
(Domed to hax* abey and barley water Condition waa 
paod February a, gij \ ray examination of atomarh 
waa negatm Banana tbd not m eal any abnormality of 
(mail mtertme Tba banian in aacmrhaj colon aboard 
aome apastaaty Tbe banam paaard ery quickly through 
tbe wnall intestine aa indica ted hy tba fL-r that tbe (mall 
m testa* waa pot <mhned I «ra unihle to determine tbe 
caoae lor harooerbafr H N Thrw rll 
On Febroary 10, 913, child left the bcwpoal a food 
condition 

Oa March t git, patient at* afam admitted to tbe 
brwnctal—after a draynoata of cLrv erttwVjm bad beta 
mwde Attwnaof prraentarfcoraticm occult blood a aa pres¬ 
ent to atocJa There aaa no hirtory of any conaadeiable 


bwmoTTbaye amc* prrrloaa admUwrw Reamaicr of hb 
torr and physical examination are aa a preMOts hitter) 

Cta March 3, examination of blood aboard lufWKwiotfp 
73 per cent, red Wood ccDa, 1,510,000 white blood ceCa, 
7^00 pcutrophiles, 17 per cemt lymphocyte*, 5* huyr 
roj elocytea, 8 tramrtjonak, 9 coagulation tine, i)( mi»- 
utrs 

Cki tba aama day an exploratory operatuo aid dner 
tlculectoany waa done by Dr ilrtcbdl, ether araeatheala 
being used An tncura aaa made through the rkhi recta* 
mtacW Tbe appendix while aho* mg do n#ns cf acute »- 
flariKnalJoc aaa much buyer than ocdmarOy found bray 
rereef children Tbcrt »rr* no adhesions, tbe rppracki 
o ctn f free Ar/larr* rarbrr /rim Ik* (Inter*! t*fri *m lit 
p/tr ad tMtnet tmrfaet if tit dram 41 fm W a inrr 
ttcidum li* hit *f v kxh * «r tati 1 iumtitr tf ftwad 

ii.hr, <W /K irrin Ur Un Jnid tad U mo¬ 

ratory It (bowed no tnrbcaUona cf either acute or chrome 
ndamnation Tba dnefticahnn waa hfitfd aaoaa it* 
base, reaected, and tbe a tump covered with peritoneum be 
rrplocitDoo, ex ce pt aa atated abcnc aaa mad* cf abdomi- 
nal Macera. Tbe tndaian a aa doaed wnboct drakaje 
OnMarcbn exammadoa foe occalt blood wa* poartnr 
On March 3. pa Dent waa daab ar y e d after tettneryb— 
open lion tn recor d tune wilboat compbcaboca Homer 
blood a aaitill present in stool* 

F*li*l*pc*i rtptrt TV ^ w e npen crwAted cf ral 
piece of intestine abowin* meal roy* Tbe i p e da ea had 
been opened »o I a aa unable to note any constrict*** The 
appendn waa 63 mmnneten loof, bad been opened, ahos rd 
aome rfifht external conycstloo, and had a tbidcned ma- 
coca membrane Micruacopac examtaatjon of tba *fTxadn 
(bowed anmrrtxia laree lymph nodes Tbe rcrocoa* wa* 
normal m tbicine**, aboaedww ftade poly me pkandor 
infitaaboo The outer coata were norraal Itajnoba 
acute catarrhal a jipeodiaiia (nnld) 

Section from kraer bowel abowa enywfinycf blood n- 

aela and sbfht tblcitnaif of maccwj* coat, otbera we normal 


Tbi* cfaBd ha* had no *ymptom* lince ki\by 
the hoapltaJ and ha* grown op to be * fine bcalthy 
bp) now 11 \ear* of age. It I* of *pecial Intemt 
that an \ ray oamlnation made by a coenpetent 
radiologt*t at the fint admttikm to the ho®it*l 
•bowed no exidence of *n\ Icsioo of tbe *mall Sn- 
teatine UTien examined tv me j a rets later the 
drvTrtlculam wa* dear!) ihown In the film* 
Became of the Mn^glrag child do satisfaction an 
obtained floorcacopKally and became of tbe fac¬ 
tory 0/ hjemorrhagea, ne tried not to me any 
force. I then repeated the rcnmmtboo on the fw- 
krwing day but tbe cG\erticnhim did not fill with 
the barium ThI* ahoa a that in unniual unoant 
of work and repetition ma> be Dece**arv when 1 
dixerticohnn i» *u*pected 

Cam \ male duld, a*rd 7 Tears, waa trwj+-t to my 
office by Dr Micbari Maifobe*, February *, i«r *’ 
•dm cf Dr John B Dra cr tbe family physaain betel 
Dr John B FaneD Tba boy bad been ctmyftetiiw a P** 
In tbe umbilical region foe 3 aeti*, but tVsc pitci 4V at* 
been an ere until 3 dues before coming far \-ny exjm*“ 

tmn Bebad coenteoon eweb cf tba ta prrcedn#oarv 

This oeaitma occurred about 1 hoc* after talwf ip” 
He hwd been ha my one boa d too* eoent daily Th*»ttab 
were wtfl formed Tbe pam* aer* cramp-hire m cVr»TJ-r 
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but between the attack* of crampa, he »as feeling well He 
had no fever or chfflj He had trade meat about the umbili¬ 
cal region and lower abdomen, but tbg tenderness w*a not 
constant Tbe cn_rnp» occurred i to 3 boon apart but had 
been to severe that they awakened him at night There wai 
uo blood In the atoola, and diet seemed to hare no influence 
00 the lymptom*. Dr Margolles anapected appendicitis 
\ roentgenogram of the general abdomen tbowrd both kid- 
nejs present, normal In ebe outline, and position and no 
evidence of atone in the kidney*, n re ten, or b l adder 

The Ever wai normal in aue, outline, and poaibon The 
aplcen ni normal The stomath was normal The duode 
nun waa normal. 

Because of my suspicion that hk paint were connected 
with, hk amall Intestine*, 1 atudied him frequently during a 
period of 6 hour*, and 1 found a pocket of retained barium 
located 1 inch above the ont of the ileum m the Ht aide of 
the abdomen which wa* pear-ahaped, and had the appear 
ance* of a diverticulum It tkoited very actir* peristaltic 
mnemenis hut at no Uwtt dttnnf my fuorosctpu obserra 
lit ms war I obit to set this sac empty tlsdf This did not 
apply to any other part of the amall intestine*, for else 
where I waa able to *ee the contents move normally A 
aense of resistance and fullness waa found just above the 
crest of the Dinm A dcagnoak of Meckel a diverticulum 
waa made A barium enema showed nothing abnormal in 
the sigmoid flerrure, or any part of tbe colon, and the colon 
emptied aatafactonlv but this retention m the aac which 
I diagnosed as a Meckel s diverticulum remained even after 
the towel was empty 

Tkt appendix itsjf mas Hot ntualtrod bid tki arenas mas 
(rtdy motabit, and Here xas no local trod tenderness about 
tkt coat* I assumed that either the appendix was obhter 
ated, or that it waa *0 active that it did r»t retain the 
barium sufficient to be demonstrable In my optmon, tkrrt 
rar no nidenct of any app end i ci tis He was returned to the 
Iste Dr John B Denver’s care, at the Lankenau Hospital 
for operation but all pains and all symptoms tbseppeiared 
after he reached the hospital He waa not operated upon 
and ho has had no operation to the present day and no re 
aurencc of the aymptoms At the hospital it was found 
that he had a moderate grade of secondary anemia, but 
normal leucocyte count, no abdominal distention, no rigid 
ity and do tenderness 

This case resemble® in every way the previous 
one, but evidently the symptoms have quieted 
down, and operation has not become necessary 
Tbe diagnosis of Meckel s diverticulum certainly 
should be a possibility in most instances if the 
condition is suspected and if sufficient, thorough 
and skillful work is done keeping m min d the 
anatomical conditions and the varying location 
and the varying pathology connected with 
Meckel i diverticulum We must realize that a 
child or adult would have to be examined in every 
possible position to detect a Meckel s divrrticu 
lum for the base of the sac may be posteriorly 
anteriorly, vertically upward or downward or at 
an> other angle. It may be filled with non-opaque 
material which would prevent the entrance of the 
barium and therefore remain invisible. There¬ 
fore, unless the patient s small intestines are stud 
ied with this thought In mind, and in every pos¬ 
able angle, and probably by repeated exam In* 



Fig 6 The stomach 11 empty and the ascending ind 
first half of the transverse colon are filled with banum The 
remaindered tbe barium n distributed through the terrnmaJ 
onli of the mull Intestines The diverticulum *tIU per 
uU uk) retain* It* firm, smooth outline, a* datingunihed 
from the varying wall* of tbe other small intestine* 
Case t 

tions. such a diagnosis will not be made. It is a 
well known fact that the studies of the small in¬ 
testines m general have been neglected. This 
effort to show Meckel s diverticulum maj be the 
means of learning much_else about the small in¬ 
testines that has been overlooked Some very ex 
cellent work has been done b> the late Dr Waiter 
Mills, Dr James T Case and also by Dr Lewis 
Gregory Cole and others, but m the great general 
mass of gastro-intestinal work, it has received leas 
attention than any other part of the gastro¬ 
intestinal tract. The roentgenological charac 
tens tics of Meckel s diverticulum will of course 
be variable, but in general, they will have the 
characteristics that belong to any diverticulum. 
The diverticulum cannot be filled with a barium 
mixture if it is already filled with some other ma 
tenaL It is apt to show definite peristalsis. It is 
smooth m outline and it retains its position at a 
fixed point Tbe fact that a Meckel s diverticu 
lum has been definitely diagnosed 10 years ago by 
mean* of the roentgen rays and again 3 years ago 
would indicate that it can be done again. 
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LND-RESUIT STUD\ OF HUMERAL SHAFT FRACTURES 

HOR vno ROGERS, M D F \ C S Bcwrov 


I N 1925 the fracture service of the Masse 
chusetts General Hospital adopted the system 
of determining and recording end-results of 
treated coses which u now m force Briefly the 
S3 item consists of cr amm i n g and roentgenograph- 
mg each patient long enough after injur} to mu- 
rant the assumption that no farther change* vrifl 
occur The thortest penod erf observation h r 
tear while some cases, notabh those involving 
epiphy seal injuries, are followed for many venra 
before the end-result is decided Each case in 
which the final end-result b to be noted is dis- 


patienta was not distinctive The ratio of males 
to female* was about 2 to 1 The ratio of right to 
left humerus was about 4 to 3 The genail dis¬ 
tribution as to type and location of tract are h 
shown in Table I 

TABLE L—T\PE AND LOCATION or 82 rSAC 
TORI9 OF THE DUMERAL STLAJT 

Sat TmaU 


T»p» 


cussed b\ several member* of the fracture senve, 
and an impartial rating is agreed upon for each of 
three components These are anatomical (based 
on clinical and \ ra> appearance) functional 
(based 00 strength, presence or absence of pain 
and limitation of motion) and economic (based 
on comparative earning enpaatv before and after 
mjun) Each of these three aspects of the end- 
result is graded either 1 1 3 or 4 according to the 
25 per cent group into which it fail* from rero 
per cent to 100 per cent of theoretical perfection 
The present study b based cm the fracture* of 
the humeral shaft treated between 1925 and 19*1 
and now properly graded as to end-rault By 
shaft is meant only that portion of the humerus 
between the surgical neck and the flare of the con¬ 
dyles thus fracture* through the surgical neck 
and supracondylar fractures are excluded Patho¬ 
logical fractures will also be considered outside 
the scope of the present study 
There were 82 fractures of the shaft of the hu¬ 
merus In the 7 y ear penod Investigated, and these 
constituted 40 per cent of all fractures of the 
humerus treated The age distribution of these fit 


Tthuctm fractur tat p i ** 

<S2ic^ IihW h— W 

Of the 82 cases already mentioned only 41 are 
graded as to end result and hence available for 
critical review- It most not be thcwcht that these 
have been selected for the quality 01 their results, 
as such a selection would have defeated the pur 
pose of the study which a to evaluate the routine 
method* of treatment now In use Duetotbenec 
essary omission of iS patient* treated fa the oner 
gency ward and consequently not graded as to 
end result, case* presumably of the simplest type, 
and also due to the presence of cases of patients 
unsucces*fully treated elsewhere and pent to n» 
months after injury the results here reported art 
probebfv not good enough to be representath e ot 
an entirely unselected group 

TREATUUTT 

The 41 cases fa thb senes fall couvenfcnth fat° 
groups according to the method bv whxc rt- 
uctxm and union were actually secernplaboa 
It a understood that the treatment of no 1 csso 
can be evactly aHke, so that these division are 
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TABLE II—THREE UNREDUCED CASES 



1 

Typa of fracture 

Sit* 

Apparatus I 

Ead-midti 


8 1 

Siwplo cmnnratnl 

Oppcr , 

| A0B117 pad ud reatbe 

Dwd— 

. 

*0 

Smpl* co««ut»ttd 

Upper 

Ew 

AjFiLi 

i 

7 

Srfpie **xml 

Middle ud lover 

Moulded plaster posterior afiart ] 

AiT Ea 


TABLE HI—EIGHT CASES REDUCED B\ M.INIP ELATION 


Cnr 

fm 

Type <d fr*ct*r» 

Sit* 

Appantas ud taw 

End resold 

4 

S3 

Can-pound bunen 

Middle 

Mbaidenent, coaptation ud ilray to 7 at* 

AiF E4 

1 

* 

SmtJt spaa) (old) 

MkUI 1 

Pinter after-can ataaihcR 

ArF E4 

t 

9° 

Easplc obi L riM 

Middle and loaer 

CeapUtKn and aaatW then plaster to S * Is 

AjFXa 

7 

4 

Suable oblxjoe 

Urp« 

Plaster to 4 «Al 

MFE. 

1 

6 

Vopl trusaeraa 

Upper 

Su* and **atka t 6«L* 

A4F Ce 

0 

7J 

Sample commuted 

Upper a*d niddl* 

Plaster to ] *ks 

A<r Ei 



Sunpia spanl 

Lover 

Idoldad planter tuna laksowri 

A4F4E4 

" 

»1 

Saaipl* tnmrvcne 


Treated laewbera Entered II G II for 
ndisl aarv panlrn* 

AiraEa 


intended only to indicate related groups and are 
not to be taken literally 

i Fixation only It will be seen from Table H 
that in Case i death occurred before an end result 
could be obtained It is nevertheless Included as a 
reminder that the patient s general condition 
may be more important than any attempt at re¬ 
duction of his fracture. In this instance the pa 
tient died m spite of the very good judgment 
shown m doing nothing to the fracture beyond 
immobilizing iL One other fatal case will be men 
boned later on in which the opposite policy led to 
disaster Case 2 a diabetic, also was considered 
too 111 for reduction and was consequently left 
alone. She recovered, and although the position 
in which the fragments united was not perfect she 
was able to do her housework, as well as before 
It has been our experience that these extert- 
nvdy comminuted fractures of the upper third in 
old people result aurpnscgly well when treated 
only by the simplest methods of immobilization 
provided care is taken to prevent stiffening of 
elbow and shoulder joints. Many of them are 
already impacted in fair alignment and failure to 
umte fa almost unknown. 

Case 3 a little boy, presented a very different 
problem. This wns a long spiral fracture with 
attj little apparent displacement. No reduction 
or traction seemed necessarv \ et he failed to get 
a perfect anatomical result through the develop¬ 
ment of a varus deformity with loss of carrying 
angle at the elbow One fs tempted to speculate 
as to whether this would have happened if the arm 


had been treated by traction during the 2 weeks 
that he was in the hospital. 

2 Manipulative reduction and external fixation 
In the next group of cases reduction and union 
were accomplished by manipulation and external 
fixation alone, as shown in Table HI 
Of course, this method was used m many more 
than 8 cases but Table IH does not include those 
in which manipulation was a complete failure so 
that some other method had to be resorted to, nor 
the cases in which fluoroscopic manipulation was 
used only as an adjunct to constant traction or 
operative reduction. In addition most of the 18 
cases treated m the emergency ward and conse 
quently omitted here, were simply manipulated 
and put up m external fixation. Thus this group 
of 8 cases does not at all represent the true impor 
tance of this time honored method of treatment 
Only one of the 3 relatively poor results shown 
in Table HI calls for any particular comment In 
Case 6 the patient a house painter was unruly 
and unco-operative because of a concomitant head 
injury which for several days made his fracture of 
secondary importance. All of the closed methods 
attempted during this tune failed to maintain 
satisfactory reduction One month after Injury 
he was discharged m a plaster spicn which was 
worn for another month Sixteen months after 
injury there was firm union but with considerable 
deformity and limitation of elbow motion In this 
case the result would probably have been better 
if an open reduction had been done as soon as the 
symptoms of concussion subsided 
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TABLE IV—FIVE CASES REDUCED B\ AMBULATOR! TRACTION 


kW t*» 


Jot, * wfa Uabf 


J«m dij ttM r—y t»r»f u 


In Case 11 patient was treated elsewhere, only 
entering the hospital j months after Injury foe 
symptoms of radial nerve paralysis In Case 5 
patient was an epfleptic idiotic child who *ti 
Drought m 10 dav a after Injury pot up in plaster 
and lmmedmtd} returned to the atate school, 
where after treatment was carried oat 

It is oar feel Lag that thu method is at its best in 
tra nsverse fractures in which end-to-end appor¬ 
tion gives a stable reduction which will not slip 
during tbe application of plaster or other external 
fixation It is certfiinh not suited to all types of 
shaft fractures 

Inherent in the use of primary roaster fixation is 
the tendency to overlong immobOixation of joints, 
resulting in prolonged disability for tbe patient. 
In those types of fracture where non union rare]) 
has to be considered, this constitutes a strong ob¬ 
jection to the method In those types where non¬ 
union a very common however namely the trans¬ 
verse fractures of tbe middle and lower thirds of 
the shaft, solid union in good position is the first 
consideration and the long fixation and eonae 
quest difficulty of restoring joint moticn most be 
accepted as a neceaaary part 0/ treatment It la 
for this reason that immediate open reduction of 
such fractures finds faTor with mans surgeons 

3 Ambulatory iradxon Moat of the oblique 
fractures m our aenea required constant traction 
to secure and rnnmtain reduction Though con 
stant traction a a 1 wavs mort effective with the 
patient in bed, there were certain cases in which 
ambulatory traction proved effective enough for 
all practical purposes These cases are hated in 
Table I\ 

In Table I\ it will be seen that tbe Jones ambu 
Latory splint was used m each case with skin 
traction exerted by means of rubber tubang In 
s cases the portion secured by one day’s traction 
was so good that a more convenient apparatus 
could solely be substituted. In the 3 other cases 
the Jones tpimt was worn until union occurred 
A2_s had good end results 

The desirability of some form of ambulatory 
treatment foi the 8a year old man require* no 
comment. The * children would undoubtedly 


have done well with almost any method of treat 
menL Tbe s adults, however are Instructive be¬ 
cause 0 1 tbe great difference fa the length of their 
disability In reviewing these * cases It seems ap¬ 
parent that the prolonged disability in Case 12 
was due to the prolonged faimobuirariou, and 
that much time was saved b) the alert manage¬ 
ment in Case 13 


Cast 11 Malt, mt }*, 
oUiq-ot, rmddlt third 
Ambaktorr traction aS 
days, piaster toga rrkj 


Sohd muon and poor 
fa p ct m, 11 phyamthrrapy 


Cast 13 Halt ajr *0, 
spiral, myUV third 

Ambulatory tracnoa 1 
day piaster to j a tda, then 
fntemal aatnlar wfiat, co- 
sptatxxi splat and line tp 
to 7 seeks Solid amoa and 
jood fundjee 


Disability 6 months DtsahLitr 7 weeks 

Cnd fewh A*F JL, Eatrewdt W,E. 


It Is worth noting that with one eattpden 
(Case 40) ambulatory traction was never at 
tempted in a transverse fracture. IV e fed that 
constant traction is *o dangerous Ln transverse 
fractures of the mid shaft, because of non-union, 
that if used at all it must be carefully cootroflea 
with the patient fa bed, and that the ambulatory 
method with its comparatively erode traction a 
entirely nnsulted to cases of this type. 

4. BtdtradwH. The largest number of patimts 
in the present senes, as shown in Table V were 
treated by constant traction fa bed 
All but s of tbe cases in this group were es¬ 
sentially oblique fractures, In which the danger of 
overriding was much greater than the dinger of 
non-union Having said so much about the din¬ 
ger of constant traction fa transverse fractures « 
the mid-shaft. It seems neccsmry to offer socm 
comment on the five transverse fractures fa this 
group all but 00c of which united 
Case 17 was In the upper third and was im¬ 
pound. The reduction accompGshed by flw* 1 *' 
scopic manipulation -was mutable Internal nil 
tion was not considered wise, since the wound war 
34 hours old when first seen. TT* reduction couh 
be maintained with 3 pounds traction, and there 
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TABLE V—REDUCED BY BED TRACTION 15 CASES 
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was the further advantage that the wound could 
be readily exposed and dressed. 

In Case 31 fracture could not be held reduced 
without traction. After 2# weeks In bed trac 
tion, followed by a few days of very unsatisfac 
terry ambulatory traction patient was put into a 
pUiter Jacket Two and one-half months after in 
jury there was no evidence of union. Plaster cast 
was worn up to 3# months, when union was solid 
but function was poor The patient returned to 
work os a tailor 6 months after Injury and still 
lacked 10 degrees of dbow extension 14 months 
after injury Open reduction m the first place 
would probably have been better 
In Case 23 patient was a 4# year old child with 
an unstable reduction. Non-union was considered 
unlikely at this a^e, to operation was not done, 
and union was solid 6 weeks after injury 
Case 26, a 6 y ear old child presented a similar 
situation. There was perfect position and good 
callus after 2 weeks in gentle traction. This was 
protected by plaster up to 3 weeks when the pa¬ 
tient was discharged with only a *Hng 
In Case 24 patient died, but it is included for 
the same reason that Case r was included. He 
tos a sailor whose arm was caught in a power 
windlass at sea, and on admission 24 hours after 
injur\, the arm was described as a bag of bones. 
Unfortunately, every effort was concentrated on 
saving the arm. To secure alignment and at the 
some time allow for freonent Dakin s dressings, 
the arm was suspended by a Klrschner wire 
through the lower radius and nlnn. Six day's after 
injury multiple incisions were made in an at 


tempt to drain a fulminating sepsis. X rays at 
this time showed excellent position of the frac 
ture. Three days later the patient died of staphy 
lococcus septicaemia In this case it is obvious that 
the fracture was treated at the expense of the pa 
tient s life. Amputation should have been done. 

Skeletal traction is practically never necessary 
in humeral abaft fractures, since 5 to 10 pounds 
usually suffices, and this amount of traction can 
always be applied through adhesive plaster at 
tached to the skin Although Unction trans¬ 
mitted through the elbow joint is In general un 
desirable, it was several times employed In pref 
erence to skeletal traction or open operation in 
cases of oblique fracture low in the shaft. Under 
these circumstances, traction was kept up only 
long enough to mate slipping unlikely (1 or 2 
weeks) when some form 01 external fixation was 
substituted with the elbow at a right angle. 

The devices most often used for bed traction 
were the Tho m as arm splint and Blake a suspen 
sion, usually with the arm m abduction elbow at 
a right angle, and forearm suspended vertically 
The average time In bed was 2 7 weeks. During 
this time the position of the fragments was 
checked by portable X ray pictures, and if neces¬ 
sary corrected by manipulation. Motion of the 
shoulder and elbow joints within the limits of 
pain was usually encouraged from the start, with 
the Idea of shortening the functional disability 

There were 2 comparatively poor end results 
which deserve a word of comment. In Case 19 
the fracture was complicated by radial nerve 
paralysis necessitating operation 5 weeks after 
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TABLE VI —FIVE OPEN REDUCTIONS DONE BECAUSE OF FAILURE OF CLOSED METHODS 
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injury an d Interfering with the normal recovery of 
function In Case to a. concurrent head Injury 
complicated the treatment erf the fracture enough 
to prevent a perfect anatormcal result. Neither erf 
there partial failure* can be attributed to the 
method of treatment employed 

It a crur feeling that this type erf treatment a at 
Its best in oblique fracture* where the contact erf 
Large rurfaces of broken bone makes non nnmn 
unlikely where strong muscle pulls would, if not 
counteracted produce overriding, and where no 
contra indication rusts for putting the patient to 
bed. 

S. Optn reduction The ro cases which came to 
open reduction are shown in Tahks VI and VIL 
They could equally well have been listed as fail- 
ares under the varvna methods of dosed raduc 
non but it has seemed more convenient to group 
them together smee the discussion of some of 
them involves also the discussion of non-onion 

In the cases in Table VI operation was not done 
for non-union, however but for failure of satis¬ 
factory reduction by closed methods. Muscle In¬ 
terposed between the bone ends proved to be the 
obstacle to reduction In Case 3a At operation, s 
weeks after injury a Parham bands were ap¬ 
plied Daily elbow exertdses were started 5 dayi 
later removing the anterior shell foe the purpose 
In spite of the Parham bands and the posterior 
piaster shdl the fragments slipped badly so that 
the eremses Vind to be discontinued, 'fbere was 
then a tendency to delayed union, necessitating a 
long period of immobilisation. Union was present 
10 weeks after injury but the full range of motion 
never was regained It is hardly fair to criticize 
the management of this case In the light of devd 
opmenta which could not, perhaps, have been 
fo r es ee n, but in seeking to account far the com 
paratrrdy poor result, we are farced to condude 
that unnecessary delay in operation and inade 
quite fixation were probably the Important fac 
tors. 

In Case 33 it was at once apparent that bed 
traction was unsuccessful, and a We plating op¬ 
eration was done 3 days after injury Although 


the eventual result was good, convalescence was 
prolonged by the devdopmait of an irtanpiste 
radial nerve paralysis 

In Case 34 fracture was reduced by open opera 
lion 7 dayi alter Injury and fixation was secured 
by a Parham band and plaster spka. The pias¬ 
ter was worn for 5 weeks and the patient returned 
to work as a chauffeur 3 months after Injury with 
an excellent result 

In Caje 35 patient was admitted 1 r days after 
injury with be ginn i n g union m very bad position 
Instead of operating at on ce , an attempt wts 
made to Improve the position by manipulation 
under the fluoroscope and external fixation. The 
improved position was not maintained, however 
and a bone plating operation had to be done tp 
days after injury The end result was excefleot 
but the question may fairly be raised as to whether 
the loss of so much time before operation was war 
ranted- 

In Caws 36 a severe head Injury complicated re¬ 
covery so that treatment of the fracture was d 
secondary importance at first. Bed traction wa> 
tried and would probably hare succeeded, bat the 
patient proved too unruly to co-operate, so 36 
days after Injury a booe pitting operation wil 
done Operation was still farther delayed by the 
presence of an axillary abacesa. The even tod 
result was exceflenL 

Optnxxts differ widely as to the place of open 
reduction as a primary method of choice in frtc 
tures of the humeral shaft When carried out un¬ 
der the moat favorable conditions, the method 
undoubtedly has many advantages. Our own 
feeling however In view of the uniformly good 
results of closed redaction is that primary opera 
tlon a seldom necessary Perhaps the most strik 
ing fact brought out by a review of the end-results 
in the present series Is that every patient , wha t 
ever ha anatomical rating, was able to return to 
his former occupation This makes us feel that 
the e esen tlal usefulness of the upper extremity H 
not entirely dependent on the presence of an ana¬ 
tomically perfect humeral shaft, and that the 
anatomical result! obtained by dosed methods c* 





ROGERS END RESULT STUDk OF HUMERAL SHAFT FRACTURES 939 


TABLE VIL—TWELVE OPERATIONS DONE FOR NON-UNION IN 5 CASES 
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trefitment are so good that such methods should 
usually be tried before resorting to open opera 
tlom 

CO SIT LI CATION'S 

r Non-union and delayed union The 5 cases 
in Table VII represent frank non union and 
in several respects are the most important cases 
in the present senes Before discussing them in 
detail it Is worth noting that they had certain 
points in common It is significant, for example, 
that the patients were all )oun£, healthy adults, 
in whom the proceases of repair could not have 
been retarded by old age or disease. It would 
therefore, seem that age was definite!) not a fac 
tor in the occurrence of non-union. Secondly all 
of the fractures were in the middle or lower third 
of the shaft, recognized as perhaps the commonest 
site of non union in the body Furthermore 3 of 
the fractures were transverse, and reference to the 
\ rays shows that In the 2 others the significant 
characteristic of a transverse fracture (from the 
point of view of repair) was also present that is 
the lack of contact between broad surfaces of 
broken bone. 

Case 37 Patient entered the hospital 9 months 
after injury with an ununited transverse fracture 
At operation an inlay graft was used, with an 
osteoperiosteal graft wrapped around the site of 
fracture. This attempt was successful, and solid 
union promptl) took place. The reason for the 
long delaj before operation is not known 

In Case 38, patient also entered with an un 
united fracture 9 months after injury and was 
operated on but in this instance a simple bone 
graft oni) was done The postoperative position 
being unsatisfactory, another operative reduction 
H as done 3 weeks la ter Position was still unsatis¬ 
factory but rather than subject the patient to a 
third operation, it was corrected as well as pos¬ 
sible b> fluoroscopic manipulation and plaster 
was worn for 4 months. When the plaster was re 
moved union was solid but function was natu 
rail) very poor In spite of 99 phvsiotherap) 
treatments function never entlrel) came back, 
*md 2# year* after injury the end-result was 


AjFjE*. A more radical operation preferably at a 
much earlier date might have obviated the de 
layed union with its consequent long immobiliza 
tion and permanent impairment of joint motion. 

Case 39 differs from the others in that non 
union followed the operation instead of preceding 
it. The patient entered 2# months after injury, 
with solid union in very bad position. The posi¬ 
tion was corrected b) osteotomy and held by a 
4 screw Sherman bone plate. Union failed to take 
place, and 6 months later a bone graft was done 
elsewhere for non-union. Whether or not this par 
ticular failure should have been anticipated is a 
matter of opinion, but it is a fact that m our ex 
penence, bone plating often is not enough to pro¬ 
duce union in transverse fractures of the mid 
humeral shaft, once the original reaction of repair 
has been allowed to subside. 

Case 40 is the one in whkh patient was treated 
entirely on our own fracture sendee. Ambulatory 
traction was applied the da> of injury and with 
the additional aid of fluoroscopic manipulation 
3 days later, a perfect reduction was obtained 
This was put up in an axillary tnangie but 2 
weeks later \ ray pictures showed that the frag 
ments had slipped. Ambulator) traction was 
again applied and patient was discharged, sbli in 
traction, 4 weeks after injury As might perhaps 
have been expected, no union took place Three 
operations were required to secure union the best 
and last being a massive bone graft 14 months 
after injur) The 2 unsuccessful attempts were 
first, end stepping plus osteoperiosteal graft plus 
Parham band and second, osteoperiosteal graft 
plus solid wla\ graft. Solid union resulted from 
this operation hut later there was refracture, 
probabl) from absorption of the graft and an 
other operation became necessary The end 
result was good, but with a loss of 21 months It 
is probable that an) one of these operations would 
have succeeded had it been done at the time the 
first reduction was lost, while the fracture was 
still comparative!) fresh. 

In Case 41 there was ample cause for non union 
before coming ander oar care 14 months after 




in jury Onginnlly a comminuted compound frac 
tore, it had been treated bv immediate dfbnde 
roent and removal of the Loore fragment* of bone. 
Three month* later a boo* graft had been done 
for noo-union, but it had become aeptk and 
sloughed out Consequently oo admacon there 
wa* a gap of it* inches between rounded ebor 
nated. bone end* Again 3 operation* acre re¬ 
quired to tecure unwo The mat wa* refmhine 
the bone end* and wrapping an orteopericateal 
graft around the fracture line After 3 month* In 
plaster there wa* no onion The second operation 
consisted of mlay plus osteopenonenl graft, and 
this also failed to piodoce union Five month* 
later a massive 00b\ graft held m place by 4 sled 
•crew*, resulted m union Following this opera 
tico the patient wa* gnen cod Over oil, milk, 
orange juice, cakrum lactate and dally quart* 
lamp treatment She resumed work a* a book 
keeper 3 year* and 1 month after Injury with a 
permanent impairment of elbow function. Had 
the last operation been done in the first place, 
there ts e\en reason to suppose that nothing for 
tlier would have been needed. 

It 1* perhaps unnecenary to labor the point 
which these caae* demonstrate so dearly namely 
that ordmarv measure* cannot be eipected to 
meet the requirement* of an extraordinary situa 
Pan Non union 1* common In transverse free 
tore* of the mid-shaft It is favored bv sepsis, by 
lack of proper unroofaRation, and by anything 
which prevent* dose, continuous contact between 
the bone end* When priman union fall* to occur 
under the stimulus of the original reaction of re 
pair then a situation e-d*t* which may be con¬ 
sidered extraordinary and which demand* dras¬ 
tic treatment both of the local lesion and of the 
patient a* a whole 

Delayed union that to, union which though It 
occur* spontaneously require* longer thnn the 
average time is of course impossible to dbtin 
gunh from Don-nmcm until union begin* to take 
place or until there is evidence thatTt never will 
take place. This may require from 3 to 6 months. 
In the present *ene* of 41 case* there were 4 pa 
tient* not operated upon who may be considered 


to have shown delayed union. In 3 cf them 
(Cases 19 30 and at) spontaneous union oc 
curred at 3 and 3^ month*, respecthdr 
In Case 36 there wa* do evidence of union 3 a ctii 
after injury and a* the fracture was a transverse 
one in the middle third, it wo* felt that spontane¬ 
ous iminn was extremeh unlikdv to occur and 
operation wa* accordingly done 

Taking the 5 case* In Table VH to be the onto 
one* in which non-anion occurred, a* thev err 
talnly were in the 41 case* with graded end-rod ts 
and probably were In the larger group cf Si 
treated patients, the Incidence of non-union to 
this serie* may be considered to ha\ e been about 
6 per cent. The Incidence of delayed union can¬ 
not fairly’ be computed because of the lack of anv 
generally accepted standard of normality We 
feel that non union Is the moat renoo* danger to 
the treatment of fracture* of the humeral shaft, 
that it 1* always an indication for operation, and 
that the most satisfactory operation probably 1* a 
mature onlay graft fixed by screw*. 

1 Radial mem injury Radial nerve injury 
the only other common complication, wa* encoun¬ 
tered in 4 of our cases, with esrentiaHv complete 
recovery in aQ of them This b an mddence 0/ 
about 5 per cent in 81 fracture* of the humeral 
shaft 

In Case 11 beginning parallel* wa* evident 
about 4 week* after Injury and recovered with¬ 
out operation. 

In Case aS sign* of paralysis appeared the da\ 
after operation Increasing lor 5 week*, when op¬ 
eration wa* done. Although the nerve wa* fc*md 
intact, it wa* transplanted and recovery m 
almost complete onto a little weakness of wm* 
extension remaining 1 year after injury 

In Ca*e 33 wrist-drop developed following de¬ 
bridement and removal of bone fragments else¬ 
where. What treatment wn* given is not known 
but on admltuon 14 month* after Injury no evi¬ 
dence of paralysis remained. 

In Care 39 a bcme plating operation wa* done 
3 days after injury and wa* followed 4 day* “ !eT 
by radial nerve paralysis The symptom in¬ 
creased for 7 w eeks, when operation wa* done A 
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Ettle scarring of the nerve was found, but no evi¬ 
dence of serious injury Recovery was complete 
We have seen transitory paralysis follow similar 
open reductions in widen particular care was 
taken to Isolate the radial nerve and keep it in 
sight throughout the operation. Apparently the 
slight stretching caused by retracting the nerve is 
often enough to produce symptoms of paralysis 
These cases, though the outcome was fortunate, 
do not Illustrate the present policy of the fracture 
service with regard to radial nerve injury It is 
agreed that immediate nerve symptoms suggest 
direct Injury to the nerve and that symptoms 
coming on several weeks after injury suggest pro¬ 
gressive involvement of the nerve by callus. We 
fed that delayed progressive paralysis usually de 
minds exploration and transplantation of the 
nerve. On the other hand, mild symptoms imme¬ 
diately following injury practically never demand 
operation, since they are due merely to a bruising 
or stretching of the nerve, and tend to recover 
spontaneously If, however, there is a progressive 
increase in the seventy of the nerve symptoms 
exploration should usually be done With regard 
to immediate complete paralysis there is room for 
a reasonable difference of opinion. If this finding 
can be interpreted as due to an actual severance of 
the radial nerve, then immediate operation and 
anastomosis la desirable. If, however it implies 
only a severe bruise or stretch, as is almost always 
the case, it would probably be wiser to wait 6 to 8 
weeks for beginning signs of recovery 
In general it may be said that radial nerve In 
jury though common, is a relatively benign com 
plication since spontaneous recovery is the rule 
rather than the exception. It is highly desirable 
to recognize the rare case of traumatic nerve 
severance and repair it early As long as any 
symptoms of radial nerve injury are present, a 
cock up splint should be worn and the extensor 
muscles kept in condition by physiotherapy 
The possibility of late radial nerve involvement 
should be thought of particularly in extensively 
comminuted fractures with wide displacement, as 
this consideration might occasionally influence 
the type of treatment It teems reasonable to 
suppose that this complication would be less likely 
to appear the more accurate the reposition of the 
fragments. 


smniABY or znu-risultb 
Finallj, leaving out of account all other con 
•idemtions and takin g the cases in this series just 
14 the> come complicated and uncomplicated 
c* 11 } and difficult, well managed and not so well 
managed, we see in Table IX a recapitulation of 
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the end results, and, after all, the end result is the 
most important single criterion we have. No case 
was rated lower than 2 anatomically, 3 function¬ 
ally or 4 economically Compared with other re 
gions of the body such results are remarkably 
good, so that even those which are referred to here 
as relatively unsatisfactory migh t not be con 
sidercd unsatisfactory at all when compared with 
the results of fra ctu res m general 

It is quite surprising to find that these end 
results were influenced so little by age, In fact, the 
results in the older age-group were actually bet 
ter than those m the }Ounger Similarly, non¬ 
union in this series was seen only among voung 
adults, often persisting m spite oi repeated opera 
tions, while m marked contrast was Case 4, an 
80 year old woman who got spontaneous union of 
a compound transverse fracture of the mid-shaft, 
with the bone ends projecting and the brachial 
artery and median nerve exposed after being dis¬ 
charged against advice on her twenty-eighth day 
with her arm In only coaptation spHnts and a 
sling I 

The onl) other significant generality that 
emerges from an analysis of the end results is con 
cerned with the ty^e of treatment. The group 
treated as bed patients had better end results 
than those treated as ambulatory patients, in 
spite of the fact that the former group contained 
most of the difficult cases. 

CONCLUSIONS 

1 When intelligently treated by anv suitable 
method the end results of fractures of the hu 
meral shaft ore excellent. 

2 In general, transverse fractures should be 
reduced by mani pulation (closed or open) and 
held by fixation (external or internal) oblique 
fractures should be reduced and held bv constant 
traction and comminuted fractures should be 
treated by the simplest method suited to the in 
dividual case. 

3 Constant traction is dangerous in trans¬ 
verse or short oblique fractures, especially where 
the} occur in the middle and lower thirds, and 
should be used only with great caution, If at all, 
under these circumstances. 
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4. Bed traction Is ah-ayi more effective Bum 
ambulatory traction, but Is not always necessary 
Ambulatory traction may be well spoiled by 
m rani of the Jrmes humerus spEnt ana bed trac 
tion by mean* of the Tbomas arm splint or Blake s 
imperial on 

5 Pnmary open reduction as a treatment of 
choice, though sometimes desirable, b not often 
necessary The indications for early operative 
reduction are (a) failure to accomplish or main¬ 
tain satisfactory reduction by cloaed methods, and 
(b) anticipated non union 
6. Bone plating alone will not bring about 
secondary union after the original reaction of re 
haa subsided, ai it will m a fresh fracture 
e grafting ts usually necessary 


7 Rernstent delayed and non-unlcn h the 
greatest obstacle to the roccesafol operative 
treatment of old on uni ted fractures. The patient 
should be given the maximum chance for union at 
the time the first operation is performed, by the 
n*e of a radical procedure combined with the 
vigorous employment of the various common 
systemic aids. 

8 Non-union may reasonably be sntidpated 
when In a transverse or short oblique fracture in 
tbe middle or lower third of the humeral shaft, 
there has been no contact between the bone end* 
daring the eariy period of active reaction cf repair 
(usually about two weeks) 

g Radial nerve Injury rarely results in perma¬ 
nent disability 



EDITORIALS 


SURGERY, GYNECOLOGY 
AND OBSTETRICS 


Fiorrux II Maitc* M D 

Alaoaglng Editor 

Am* B Kaiutel, M D 

Aooctite Editor 

Lotal Dayu M D 

Aajocute Editor 

Dosald C. B altottx, MJ) 

Aaaodate, Editorial Staff 

DECEMBER, 19 M 


MODERN ANAESTHESIA 
URGEONS have been so accustomed to 
look upon anaesthesia aa but a minor 
part of the operative procedure that 
they must be watchful lest they fail to realize 
and to make use of the part modem anrcsthe 
sa is playing in recent surgical developments. 
Surgery during the last two decades has made 
extraordinary strides and, while it is still 
making gratifying progress, its early rate of 
progress has of necessity slowed down some 
what 

Anesthesia and anesthetists, starting from 
the time when there was no anesthesia (not 
such a great number of years ago) and from 
the time when ether was the sole anrcsthe tic 
(but a few years ago), are at the present time 
m a state of rapid, practical and very gratify 
mg advancement 

Having had an interest in arucsthesia for 
several year*, and a dose assodation with 
physicians whose entire time has been devoted 
to anaesthesia and its relation to turgery the 
pnrt anaesthesia and anesthetists have played, 
nnd are playing, m improving surgery and 
surgical results has been impressed upon me 


I have also had the opportunity to realize and 
appreciate that through the held of anesthesia 
and anaesthetists there still remains through 
out this country and abroad an opportunity to 
improve surgical procedures greatly from the 
point of view of the patient's comfort and 
safety, the ease and facility with which the 
operation can be performed, and the end 
results as thev relate to mortality as well as 
morbidity 

Lest this editorial be construed as an argu 
ment against the nurae anesthetist, I wish to 
state that in my opimon nurse a n e s thetists 
under experienced physician anesthetists’ 
supervision are not only desirable but neces¬ 
sary Well trained nurse anesthetists under 
the supervision of physician anaesthetists can 
and do give most satisfactory and safe in 
halation anaesthesia and serve to maintain 
anaesthesia costs at lower levels, a point of no 
small importance to the patient, the hospital 
the surgeon and the progress of anesthesia 

We have but to view the available types of 
anesthesia and to mention some of their 
special advantages to realize how important 
this field is in a surgical procedure We would 
not consider operating upon a patient with 
intrathoraac goiter without intratracheal 
anaathesia, knowing as we do that delivery of 
a large thyroid tumor from the chest often 
produces tracheal obstruction, that if trache 
otomy is necessary after the mediastinum 
ha* been opened a mediastmitis easily re 
suits, and that with Intratracheal omrsthesia 
such an emergency’' cannot arise. 

The department of chest surgery’ in this 
dime definitely attributes its low mortality 
rate, particularly in thoracoplasty for tubexcu 
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losis, at least, in part to the fact that these 
patients are awetthetiied With the hydro¬ 
carbon anaesthetic, cyclopropane to the fact 
that cydopropane anxxthetlc mixture ha* an 
oxygen percentage of 90 in contradistinction 
to the nitrous ovdc antithetic mixture with 
an oxygen percentage of 9 and to ethylene 
fuucstheuc mixture with an oxygen per 
tentage of but 15 and to the fart that even 
though thebe patient* must He on the one good 
lung it is possible with this an xrtheoa with 
its rich oxygen content to maintain the 
patients in this position with pink color and 
to keep them well oxygenated 

Avert]o permitting u, jt does the arrange' 
ment of the apparatus after the patient a re¬ 
turn to hi* bed has been a real boon to the 
orthopedic surgeon as well os to the general 
surgeon 

We in general surgery feel very strongly 
that the employment of intratracheal ethylene 
anesthesia combined with regional tnhitra 
tlon of the abdominal wall with metycain has 
made subtotal and total gavtrectomy safer 
and so more possible than when ether or 
spinal amcathrfia were employed. 

No longer do we hear nor should there ever 
be heard am statement as I use spinal 
anaathesia entirely Spinal arutsthesia. In 
experienced band* has a real place even m 
abdominal surgery particularly in acute 
appendicitis and intestinal obstruction In 
upper abdominal surgery it alao ha* a place, 
particularly for the good risk patient and In 
the operation which will not take over an hour 
It is. not a desirable form of anaesthesia for 
poor risk patient* or for those needing long 
Operations because of the surgeon * fnefinatiem 
to demand high level* of ana^thetia and a 
length of anrrxlhttda. demanding large do*e* of 
the drug {^Surgeon* are aometiroe* uncon¬ 
scious of the disadvantage* of these events. 
They are ao delighted by the relaxation the 


quietness, and the ease of exposure nth rpJnal 
aoresthesia, that they sometimes unwisely 
employ high and long spinal amsthena, i 
method associated with tenon* drops m Wood 
pressure and dangerous state* of shock. 

A vanety of special types of anwtbesta, of 
fpedal advantage can be mentioned 1* ad¬ 
vantageous in *urgical procedures particular 
ly the employment of sacral anaesthesia In 
electrocoagulation of the prostate and opera¬ 
tive cystoscopy cervical block In the open 
turn for oesophageal diverticulum and ti* 
saving* of gas In goiter operations with the 
carbon dioxide extraction apparatus. For 
example it is stated by our anesthetists that 
to do a gen ter operation without the carbon 
dioxide extraction apparatus requires on the 
average, 85 gallons of ethylene and oxygen 
while with this apparatus but 15 gallons are 
required a saving oi 70 gallons o! gas per 
operation together with a distinctly better 
anwxthesi*. In the wuetthesa of patients 
having goiter operations alone In our dime, 
this arrangement save* us seventy thousand 
gallons of ethylene per year and gives abettw 
anaesthesia. 

Individual surgeons, and hospitals with 
surgical service*, who wish to keep In step 
with the progress of surgery must appreciate 
that it U advantageous to encourage a tented 
number of men m a c o mm unity to interest 
themselves in and become expert with the 
van out number of methods of amesthesix- 
Ukewrse surgeons must be willing to co¬ 
operate with these men in their development 
as Bjuesthetists and in the employment and 
selection of new anesthetic* in case* In which 
they would be helpful 

Good anesthesia cost* more than poor or 
mediocre awwtheua, but a sur g e o n <* * 
hospital acquiring the advantages of the 
modern development* in anarsthete will rery 
9000 appreciate that they have been more 
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than repaid for the investment in terms of the 
patients’ satisfaction, mortality, morbidity 
and the surgeons’ and hospitals* comfort of 
conscience Fkanx H Lakey 

PREPAYMENT PLAN FOR MEDI¬ 
CAL AND HOSPITAL SERVICE 

REPAYMENT plan for medical care 
for those falling in the moderate income 
group Is one of the problems calling for 
most careful study by the entire profession and 
all its organisations Canada and the Umted 
States are both confronted with the question 
Help Is being urgently demanded by the 
people and by avic and philanthropic orgam 
rations The question Is rapidly assuming 
national importance m both countries and 
unless the profession approaches the problem 
in a prompt and constructive manner poorly 
judged plans will be forced upon the practi 
tioners of medicine We should all have an 
open mind until some solution has been ar 
rived at that is satisfactory to both the pro 
fession and the public. 

Dr Greenough In his presidential address 
at the recent meeting of the American College 
of Surgeons m Boston, turned his attention to 
this vexing problem The full text of his re¬ 
marks will appear in a later issue of the Jour¬ 
nal Meanwhile, we may quote his well bal¬ 
anced conclusions 


Ivo single health insurance plan of national 
8 C0 P C appears at present to be applicable to 
the conditions existing in this country The 
matter is at present one for local study and 
experiment, In which the best medical and 
surgical abihtj-m the community is needed 
acting in co-operation with others qualified by 
their knowledge of economic conditions to 
Mn in the stud} of the problem 
Individuals of the lower level Income classes 


m the moderate means group, for whom some 
support derived from the comm unit} to sup¬ 
plement any possible prepayment insurance 
plan may possibly be needed, are the ones for 
whom the provision of efficient medical and 
surgical service offers at this time the greatest 
difficulties With further progress In health 
education those In the upper level of the 
moderate means class may well develop an 
interest and a desire to participate m volun 
tary prepayment plans beginning first with 
hospitalization alone, and extending ulti 
mately perhaps to full medical, dental, and 
nursing services 

It is greatly to be desired that the trial of 
these new methods of providing medical and 
surgical service to the community should be 
encouraged m different communities where 
the co-operation of the hospitals, the medical 
profession, and others interested in the main 
tenance of the public health can be secured 
Certain general principles which should be 
observed in the organization and operation of 
these plans have already been approved by 
the College The hospital department of the 
College provides a ready means of securing 
accurate information m regard to these plans 
and their operation which should continue to 
be utilized to accumulate facts on which future 
judgment may be based 

While the advantages and disadvantages of 
the different plans for health insurance are 
under Investigation In this laboratory of expe 
rience, a number of other steps arc immedi 
ately open to us which should be of material 
help in providing more efficient service 

1 The value of the code of ethics of the 
medical profession in the protection of the 
interests of the whole population must be 
more widel} appreciated b} the public. 

2 The medical and surgical care of the in 
digent sick must be recognized everywhere as 
an obligation of the community 
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3 The aegregation of hospital wards for 
patients of moderate means who can and 
should pay minimum hospital expenses and 
reduced fees should be more -widely practiced 

4. Abuses of hospital charity by those who 
can afford to pay must be prevented. 

5 The expansion of the activities of public 
health departments into the dlnlcal field 
should be restricted to demonstration dinlca 
for educational purpose* and to such other 
activities u can be made available to the com 
munity onlj b> the use of public funds. 


6 The education of the pubhc In regard to 
health matters and the postgraduate iaitruc- 
tion of physicians should be more widely de 
vekped and finally 

7 The quality of service supplied to the 
community should be recognized both by the 
public and b) the medical profession ei the 
first and most important consideration in 
every plan which Is formulated for providing 
more efficient surgical service and for mat 
Ing thla service available to all classes o( 
the population. 





















MASTER SURGEONS OF AMERICA 


CHARLES -ADAMS 

I N the summer of 1924 a group of doctors gathered at a dinner in the Army 
and Navy Club of Chicago with the object of formulating a memorial to 
their friend and teacher Charles Adams the source of much inspiration, to 
them especially as regards the finer things in the practice of surgery After some 
discussion It was found that each of those assembled had been touched m a per 
sonal and intonate manner by his contact with Dr Adams and bo it was decided 
that each should write a letter telling what he felt Charles Adams had done for 
him m shaping his career The opinions varied greatly and showed In how many 
ways Dr Adams with his great fund of knowledge and experience had helped his 
students This incident does much to show the character of the subject of this 
sketch. 

Charles Adams whs bom In the village of Flore, Northamptonshire, England 
May 29, 1847, the county that gave to America the families of George Washing 
ton Benjamin Franklin, William Penn and Henry' Wadsworth Longfellow 
Charles had three brothers and one sister His father, John Adams, was a 
rugged English farmer and stockman His mother had been a teacher m a 
pnvatc school and was a woman of superior education It Is interesting to note 
that the father furnished the physical stamina, industry and keen knowledge of 
men while the mother brought culture and desire for study 
When Charles was 9 years old his family c am e to America and settled in 
Milwaukee and from there moved to Chicago where the father continued to deal 
in cattle and later helped to found the stockyards. At the age of 17 years, young 
Charles began work m his father s office but he continued his studies. He also 
found work under Dr Stimson at the Chicago Academy of Science whenever he 
was free from his duties at his father s office I believe that it was here that he 
gained the impetus that later made him a fellow of the Royal Microscopical 
Society of England, and m his medical career a careful student of pathology It 
is a well known fact that the microscope became a dose companion m his de 
dining years at Honolulu. 

Dr Adams graduated from Hahnemann Medical College, Chicago in 1872 he 
served a year In the hospital and then set out for the medical centers of London, 
Glasgow Edinburgh and Paris—goals of young surgeons of ambition of his 
947 



94-8 SURGERY GYNECOLOGY AND OBSTETRICS 

day A young aaentist is fortunate if be falls under the spell of great leaders m 
his profession and Dr Adams -was particularly fortunate In this reaped In later 
years he told his students many anecdotes regarding the great teachers of Europe. 

Dr Adams returned to Chicago to tale up general practice and at thia time he 
roamed Mary the daughter of Thomas S Curtis of V. elHngborough, England 
They hod one son Cuthburt, and a daughter Ethel Jin Adams died In iSaS, 
In 18&9 Dr Adams married Mrv Elizabeth Gaylord widow of Henry Gaylord 
and daughter of W H MitchclL From 1874 to 1875 be was professor of surgical 
pathology in Hahnemann Medical College from 2875 to 2884 professor of the 
principles and practices of surgery in Chicago Homeopathic Medical College. In 
2896 he gave up general practice and devoted hfanvdf exclusively to surgery 

Dr Adams was one of Chicago 8 psoneen 10 the study of pathology Even in 
the eighties he maintained bus own laboratory and later employed from one to two 
technicians to run through for his microscope every tissue that came from ha 
operating table 

In 189S he received the degree of M J) (ad eundtm padum) from Rash Medical 
LoQegt He was consulting surgeon to the Chicago Nursing and Half Orphan 
Asvium the Evanston hospital Streeter Hospital St. Joseph s Hospital, and for 
oi er 25 jeare surgeon to the Cook Count} Hospital. 

He was a member and past president of the American Awodation of Military 
Surgeons fellow of the Royal hficroscopicnl Society of England fellow of the 
American College cA Surgeons the Chicago Surgical Society the American 
Medical \ssoaation the Illinois Medical Society and the Chicago Medical 
t 'Ocvet', 

He was an omnivorous reader and accumulated a large library both of medical 
and general In addition to the atandard editions he was always on the lookout 
'' r rA tc and ancient medical books. He had a reading acquaintance with six 
languages and read the journals In each. In the early days of Chicago trans¬ 
portation was slow and much time was lost In going about from hospital to 
hospital \dams always carried a canvas leather bound bag that held a few of his 
latent medical n uignnn cs and read as he rode or waited for a bridge at the river 
hutil I came under the influence of Osier I thought him the best read medical 
man m general literature I had known To have him Join the family drde and 
read to Ufl from the classics or aome modem writer was a treat. 

Adams succeeded Nicholas Senn as surgeon general of Hlhiola. An unusual 
friendship had sprung up between these men which probably was little known 
among their associates. Both hud brilliant minds and common Interests—general 
and military surgen They served together in the Spanish War Both had been 
presidents of the Association of Military Surgeons. Sam had a dramatic per 
awuhty and an enormous capacity for work, \dams was quiet and unobtrusive 
Each camtd on experiments in surgery and there was a constant exchange of 
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opmions and experience between them Senn’s notable contribution was bone 
healing Adams earned on a senes of experiments both before and after the 
Spanish War on gunshot wounds of the abdomen In his home for many years 
on a high bluff on the shores of lake Michigan north of Chicago, he earned out 
these investigations With all the military rifles that he could obtain he worked 
out the results of bullets of different trajectory, velocity and density, using dogs 
as experimental material, striking their abdomens at all possible angles. 

Watching him in the operating room one was am axed at his dexterity, but this 
came from constant practice m and out of the hospital in tying knots and m the 
manipulation of damps and instruments In the nineties a general surgeon was 
expected to do a cataract operation and a laparotomy on the same day and highly 
trained hands were necessary to be successful 
Adams edited Senn’s Principle* of Surgery wrote notable papers on gunshot 
wounds and general surgery, and reviewed the surgical literature of his day His 
avocation was the collection of cartoons and rare books Of the two, the former 
seemed the most absorbing Through agents he gathered cartoons from every 
country where cartoons were published His collection he carefully dassified 
over a period of years and presented to one of Chicago s public libraries. 

When War was dedared he was past 70 but he offered his services and was 
auxrpted 

His declining j cars were spent in Honolulu in his beautiful Japanese home over 
looking the sea. Here with his books and microscope he dassified the files on the 
island and studied the deep sea Crustacea 
An analysis of Charles Adams character shows an abhorence of ostentation, a 
dislike of publicity, but deep friendship for those near him, and on idealism which 
characterized his whole professional life William McL Thompson 
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REVIEWS OF NEW BOOKS 


I N the book 1 br Dr Cnle recently published he 
devrkrp* the them* that certain <ti****<r» of 
dvibied mu art due to evrea«ve ectmty of the 
brain-thyroid-ad renal-v. ® pathetic *v»tem, which 
be refers to u the haetK ivuem ' ol the body 
The author maintain* that modern high speed 
Hvmg ovmtnnuUtei the kinetic tyvtwn until 
It tend* to dominate de*tructrvel> the enure body 
It tf rojcgeited that man, throu(b onhogtoewv, may 
m tuna be dt*tnr ed b\ the «mt oryin* which have 
enabled him to (am *uch (Teat control over hi» 
evternal eneironrotm I tn» the** n developed hy 
pdating out and empbivmng certain «elected 
lea turn o l the coaiparuUve aojtorov embryologr 
and ph\**olojp. of tbe beam adrenah, and thyroid 
The <U*ea»e* referred to paiUcutarty are neoro- 
drcuUtwv asthttua h perth\ rotdrnn peptic nicer 
and diabetes a chapter teirm dfvoted to each The 
•athor would treat iheve diseaies bv ratlonalua 
turn and rest but when these (ad be would break 
the vxwui r W in the kinetic syatero” by 
dcnervaUni; the adrenah Hie operaUve technique 

for adrenal denen a two » (n eD in detail The pre¬ 
caution* to be taken are enumerated end the core 
phcation* •mpha.i/ed Two hundred and thirty 
three pi It* are dev oted to the < im hutonc* ol jov 
potient n whom the a Irtnal (land* were wiibpected 
to operation aloae or in corobmaUoo with thy 
routedoro >r \mpalhectomy The iperatwo h«» 
been lone for ip*kps\ h\ pertermon, and paycho- 
neurowv *» aril »* Ui the afuter ne ntiooed diaeaaev 
The author make* the claim that adrenal denervu 
Uoc i ol otib value in all tbeae cooditioo* txrept 
p^vcNineurvKa* in oVuch it t* contraHndicated As 
the author ititci this dekioeUoiinj operation 
introduce* a new principle or at leaat a new aorytcal 
procedure into medical thought and practice The 
caae report* with act ompaimoy chart* and ffimtra 
tKina cvavlitiite the *um total of evidence la aopport 
of the author * cootantion that adrenal denervation 
haa been u*ed auccewfuQv in the treatment of re¬ 
current hv perthyrovUam and of certain cate* o( 
primary bypertbyroldum in the treatment of per 
■* toot or recurrent pep be nicer and in the treat 
ment of a him ted »ene* of care* of diabetev” and a* 
* "rwitine method of treatment of nenrodreulatoey 
aatbeda " A critical reader will eery probably ob¬ 
tain the impTtawcm that the author baa not proved 



hi* case became of the equivocal nature of much of 
the evidence advanced. However the teaderii 
interest wtQ be retained, even durinj the reread cf 
the ca*e hUtorie*, by the chtnnlaj »t)l* of the 
pmentatlon and the provocative nature *f (he 
theory and evidence nbmiUed 

Certain chapter* in the book hart been coutriboi 
ed In part or in whole by Dn E. S, A. Kit*, 
Geone CrBe, Jr E. Ferry HcCttfloth, Jareei 
Hudson Dunlap, and N F ilfcken. A C In 


atitnte* a aarvey of the erperuaeMal tad 
clinical record* m the field of apinai anxitlwsii for 
the part 40 rear* The author act* forth (n a* uapfc 
a atyie aa i» poadbte to doacribe the emapbaied 
nervou* aywtem It* vtriotn reaction* and rapoowa 
to apinai tnaatheaia He etnphasire* the inpcrtiwr 
of bavin* a thorough uwiereUodfn* of ti* *rr* 
control of the heart, vreach, and rrepbatory systra- 
Throo(bmt the book be emphadie* the re'ae tf 
tlkrwing the blood to gravitate to tb# heart b> keep¬ 
ing th* pitient in the rrenddenbort poalboo dure* 
the operation 

Method* to inht the heart and rreriratk* ami 
their vital center* during apical otrv* block art c»- 

ildered. The variotu method* of producing »■*!*»* 

and amatheda are briefly dhomed and a met hod w 
the author i» described in detail. Senaorr Bar r 
block U aeparated from motor nerve blod. and t*" 
ndered M an entity under the title of rtgvjaal 
anaiftaia An evcellent amipariaon b prestattd n 
to the relative merit* of »pfna! and (eaeral IBr 5 , 
iia that *11 advocate* of toe Utter would do 
r e vi e w At no time In *pm*i anratbeafa ondef ***' 
lar cowfltlota are the patient » body ceil* 

to tha dcjree of addoca and pobotwn# br Wood 

nitrogen and Wood near which ocean in rt»® 
an**the*ia Ether merely caaae* «ncon*ckw«n* 
with httla or no prevention of ihock , 

The Indkattwu and contra-indawtlon* lor 
awertbeiia are dearly pcreenled as well ** a 
tlon of iu adwnujei Tb* iflmtmioc* t ir t** 
and nmftcroQ* chart* and diagram* are Feature 3 

‘’tS ltd, Hut, »M> He 

eat that ha* been anraed in thb wriU* 

cent year*, thia compact voia me will be 
He beOeve* that too many nrteotu hare cowor 11 *^ 
Mwu Aaawm, Tnwvo Cw*u. ** 

tefil IWiUD hLaa uV»fa*vt*M 


950 



REVIEWS OF NEW BOOKS 


95 1 


jpual anesthesia after a. bncf trill became of 
frifora due to a lack of proper understanding not 
only of the anatomy and physiology and of the 
txdouj lam involved but alio became of an im 
proper technique. Frequently the method hai not 
been at fault but rather iti application Spinal 
antttheaia when properly med la undoubtedly our 
iafe*t and moat Ideal anesthetic and will cfoubt 
lew remain such until auperaeded by the progress of 
Kience. 

The reviewer appreciate* that several excellent 
method* are being used in administering spinal 
anrsthem and that the essential factor Is to master 
one of them. The method described by the author 
is undoubtedly a good one but would not appear as 
satufsctory as the one f amiliar to the reviewer 
The all Important inlection of ephedrin in the inter 
kJooui musdes 5 minutes preceding the spinal tap 
tfce use of carbon dioxide to control nausea the Im 
port a nee of an accurate ratio between the dosages 
of epheddn, novocain and the amount of spinal fluid 
in governing the height and duration of spinal 
anxsthesia are but briefly considered The necessity 
of the early and continuous use of the Trendelenburg 
position during the course of the operation and fob 
losing it is not essential to the method used by the 
renewer 

These points, however are concerned merely with 
a difference of technique and to gain a real knowledge 
of the science of spinal snxsthena anyone interested 
in the subject can greatly clarify his knowledge of 
tbe question by a review of this volume. 

AawoLD Jacxiox 


THF, study of chronic sinus infection as related to 
L systemic disease is portrayed 1 in a very readable, 
ind thorough manner by Watson Williams who has 
had a vast clinical experience and has made accurate 
observations 

Special emphasis is placed upon the value of 
action—exploration whereby a cannula is placed In 
the infected ainus and the contents aspirated. This 
has proved of great value therapeutically as well as 
diagnostically 

^bfle the book U essentially designed for the 
•P^ririist, the busy practitioner will also And it help- 
ittl in solving some of his problems. It is complete 
, ln every detail and should be read by every one 
interested in focal sepsis. John F Dilth. 


^CW u cM -ui SiTiunn a-to ra Renners to Oraui Muncrc 
tad Sr«a*x S*pau) By Pi trick. W t*co-U iH»a 
ibnm R lTIuj Wood 4 . Co i 9 ij 


'THE present widespread tendency of publishing 
*■ books written b> a group of men is followed In 
the book* by Adair and Stieglitx. Adair as is well 
known ranks among the first few authorities on 
obstetrics in the country, and StiegUtx for many 
years supervised the medical care of a large number 
of obstetrical patients at the Chicago Lying In 
Hospital Hence a book published by such author 
ities should be of exceptional merit, and this is un¬ 
questionably ao The authors enlisted the aid of 37 
other Individuals, 29 of whom were specialists In the 
various branches of medicine, and 8 of whom were 
obstetricians and/or gynecologists. The authors 
have succeeded admirably in their effort to co¬ 
ordinate and correlate the medical knowledge con 
cemlng the problems of diagnosis therapy and 
prognosis of diseases occurring coincidentally with 
pregnancy Due to the fact that each chapter was 
edited by an obstetrician and also an internist, both 
medical and obstetrical viewpoints are presented. 

Tbe book is divided into twelve sections each of 
which is devoted to a speoal branch of medicine. 
The longest chapter Is that devoted to diseases of the 
blood and this seems disproportionately large. The 
chapter on tropical diseases is excellent but with the 
exception of the 6 pages devoted to amcebiasls and 
dysentery the remaining 28 pages are devoted to 
diseases which are almost unknown In this country 
In the section on diseases of the heart Herrmann 
advocates aesarenn section under local trues thesis 
for certain cardiac cases The reviewer is most en 
thucastle about the use of local anjesthesia in 
obstetrics and gynecology but be would like to 

E oint out that not infrequently in patients with bad 
carts there is a sudden and dangerous nsc In blood 

F iressure when tbe patient ia being delivered under 
ocal anesthesia, either abdominally or vagi nail y 
Hence, care should be exercised in the selection of 
cardiac patients for local anaesthesia. 

These minor criticisms cannot detract from the 
excellence of the book which will prove most useful 
to all phyudans who practice obstetrics and to all 
specialists who see pregnant women In consultation 
The book, undoubtedly will be a boon to prxeti 
boners In small communities where few specialists 
are available. The authors are to be highly com 
mended for their contribution and the pubbihen 
deserve praise for the way the book has been com 
piled. J P GtmnnLL. 


Omtttmc Sinner**; me Ducawu urn UiHAcnrofT c* t*x 
Cwnrcrm Dimm is R*xat*w to PiiOta^ct EdrUd by f'rrd L 
AjIut. il A HD, FA C 3 . ud Edwird J Stwlitt- il 5 il D 
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THE IMPORTANCE AND "VALUE TO SCIENTIFIC MEDICINE 
OF ANIMAL EXPERIMENTATION 

T HE American College of Surgeons is pr esen ting herewith a senes of articles by rtcopnatd 
authorities articles which set forth the importance and the value of espeximcnul re¬ 
search—research winch deals with life itself and which wtli continue to advance human 
health human usefulness and human happiness for all time to come 
In the words of that eminent dtiren Charles W Eliot 

The number of cumtis used (or the benefit* of the human rare La malici ponlblt the 
rt-cent ad\sncrs of surgm and mechdne u lastniJicaat, indeed m£rdtahn»l,cotnr*itd»rth 
tbe number uwd fur human food and human service but the benefits to mankind nUch 
roult from atwmal evpenmenuDon are immeasurabie in quantity and very precious in 
quiUty Tbe benefits of the discoveries fo on, generation after genentkm, multipfj'fnt 
"a* tbe% go 

Animal «rpe run eolation has conferred Immense benefits open mankind, and doctors them¬ 
selves have volunteered as subjects when animals have not afforded suitable media for experi¬ 
mental research 

Experimental research is one of the brightest pages in medical history and ft most not eta* 
if the welfare of humamtv is to be furthered, and If medical progress is to continue 

Fbaxkld. H MaktiK M I) Director Gmnd 


Si* Fixmjuri. G Dahtxko Department of 
Medical Research, BanUng Institute, University 
of Toronto Toronto I may my that I believe in 
animal erpenmenuuon because I think human 
life h more valuable than animal life Medical 
science cannot advance without the use of animals. 
The work on diabetes and Insulin could not hate 
been done without tbt use a? dogs. 

I believe that evny experiment should be well 
thought out and thocoognlv planned before it is 
tarried out In carrying oat survival experiments 
on annuals, the same care should be used with 
regard to asepsh as m r th* case o^tbe human. It 
has always been cwr practice to administer an 
*n**theUc to an animal before any operative pro¬ 
cedure Is canted out The postoperative care of 
the animal a as Important as in tbe c*ae"of tbe 
human. Tbe attendants who care for the animals 
should be naturally food of and kind to anlrrmfr- 
In addition, wtxkers should be either fuDy quali¬ 
fied or thoroughly trained before being pemiited 
to do operations on animals. 

If the above principle* are carried out, the pain 
caused to the annual u mlnmrixed and the great 
est amount of InfcaxnatloQ gained. 


W/U-Tt* B Caxko* George H%gin#m P* 0 ; 
fesecc of Physiology Harvard Untvemty Herbal 
School, Boston Tbe antlwrlsectiodiU held It* 
following beliefs (i) that animal experiment* 
tiou in boon tones of medics! research ii biieowT 
cruel, (*) that either no value has come from K 
t hat justifies its continuance or If value has ex* 
it is morally wrecg to profit therefrom 
Tbe claim of cruelty has not been pmed. for 
nearly a quarter-century roles requiring the to- 
mane treatment ct experimental anlm&li 
been adopted, posted, and enforced in bbotakwa 
ol medical teseartfa throughewt the United StaW 
Cccvioctd d the teal humanity of k'Tflligstft* 
methods the deans of medical schoob andj» 
directors of medical research Institute* aont*®^ 
jo rears ago the *Open Door” pofrr taxru&f 
to which persons who had sets witgfcal opera 
would be permitted to visit the labors too** 
time and witness the proceedmp. f**, 
Iwctfcedsts, not directly acquainted a na * 
they wnie about and so Ignorant or sae*r»* 
description that they cansUntlv 
prefer to use their perverted lnuginittoc 
of learning the facts. No wonder the 
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Royal Commission declared that their lund 
mounts of laboratory methods were calculated 
to mislead the public. 

■yrbe claim that no value has come from animal 
experimentation Is contrary to the formal declara 
tions of international and national organisations, 
of special medical and surgical societies and of 
students and observers of medical history Any 
ooe who will read the admirable collection of 
papers written by experts in various aspects of 
mediant and published by the American Medical 
Association, will find in them convincing evidence 
of the immense value of animal experimentation 
In the diagnosis, and treatment of disease and of 
the consequent incalculable benefits to both lower 
animals and human beings. Any statement to 
the contrary Is stupidly and absurdly false 

The claim that animal experimentation, even 
though beneficial. ib morally wrong is in oppo- 
nbofl to the ethics of our civilization We kill 
calves and take their mothers milk , we slaughter 
innually hundreds of thousands of cattle sheep 
and hogs we castrate male creatures without 
anesthesia, merely to make them more tractable 
or to please our palates, we hunt and trap with 
every possibility of inflicting pain In the face of 
these habits, there is no reason why the use of 
animals in laboratories, with care to avoid caus¬ 
ing unnecessary discomfort and with the object 
of Increasing knowledge and lessening human 
misery should be regarded as specially immoral 
Indeed the fact that animal experimentation has 
vastly reduced the suffering of mankind and that, 
if persisted in, it will continue to do so renders 
the work of medical investigation highly morel— 
even a moral duty 

Anton J Carlson, Chairman, and Professor 
of Fbyiiology, University of Chicago Chicago 
Informed laymen ore well aware that unlmnls are 
built on the same plan as man they have the 
some organs working by the same nervous and 
chemical machinery They subsist on the same 
kind of food and the same kind of air as man and 
fire subjected to the same kind of disorders in the 
Imng machine as man The causes and effects of 
disorders of the heart, the stomach the lungs the 
C J TS » the nerves, or the brain are essentially the 
m animals and man. When the experimental 
method was introduced in science, including the 
f ’ Qcnc n of medicine, experiments on animals re¬ 
sulted In rapid progress of our understanding of 
the nervous and chemical machinery operating in 
the body m health and of the disturbances of this 
machinery that lead to disease Thus animal ex 
Fomentation has played a very great rfile in the 


development of our knowledge of infections and 
their control, of anesthesias and their refinement, 
of disturbances In nutrition and dietary defi 
denaet, in the development of new drugs and 
their continued refinement 

There were more than 30 years of intensive re 
search on animals before we had the substance 
Insulin m sufficient punty to warrant its trial on 
diabetic patients. Every informed layman now 
knows the value of insulin m diabetes in man. 
These facts are so obvious to informed people that 
they would scarcely need restatement except for 
the additional fact that there are among us a small 
group of partly misinformed, partly peculiar 
people who oppose and would prevent all open 
ments on animals as cruel or useless the so called 
Antivivisectiomsta. Thu propaganda against 
progress m medicine sometimes goes under the 
name of humane education. 

Cruelty Is useless infliction of pain. Every nor 
mal adult human being Is opposed to the useless 
infliction of pain, be it to man or animals, but 
pain unfortunately, is a part of life, in the case 
of man, both mental and physical pain, and m the 
case of animals, m all probability at least physical 
pain The misinformed or misguided opponents of 
ammal experimentation In medicine and biology 
would have you believe that nothing of value to 
m»n has came through animal experimentation 
and that animal experimentation is cruel and use 
less. The facts are these—while we may point 
with pnde and cheer to the progress m our under 
standing of life processes, the disturbances of these 
processes which we call disease, and the control 
of disease, the fact remains that our knowledge 
of the causes and methods of control today are 
very incomplete. Thu u true of almost every dis¬ 
turbance or disease. We could probably control 
all diseases better if we knew everything connected 
with their causation and complications more com 
pletely Some of these factors in disease appear 
now to be tied up with heredity and while we 
seem to know the A B C of heredity, largely 
through experiments on plants and animals, we 
do not know the whole alphabet. It appears to 
me that people who today can hold such views, 
that animal experimentation has been useless in 
the extension of our knowledge of the causes 
and control of diseases are either exceedingly mis¬ 
informed or exceedingly peculiar people. It ap¬ 
pears very clear to me that we must study every 
page of nature s book before we throw up our 
hands In despair at achieving a society freer from 
disease from pain, from defects that at present 
render life unhappy both in man and beasts. Let 
us not forget that animal experimentation has 
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made ahnoat *3 much prop*** in working out 
the caina and control of animal disorders os 
of dttordere in msn 

Finally art hart the accusation that research 
biaiogbt* and phynaau who mart to annual ex 
perbnentatlon to further human knowledge are 
practicing cruelty to animals In the firat place, 
many of the experiments arc of the ao called acute 
type when: the animal a put under complete 
anaesthesia during the observation* and fa never 
allowed to recover from the anesthetic. There can 
be no crudty iq such a process 11m includes all 
animah used lit teaching or practice training for 
physaam and surgeon* 

In the second place, there are chrome espen¬ 
mens mrolrrd in research calling for operative 
interference with th» or that organ-—these ani¬ 
mals are put tinder complete onaestbe*** daring 
the ^jerauoa, the operations must be aseptic as in 
*mukr operation*on human*,and theammtlscared 
for after operation a* completely as human pa bents 

In the third place a great many experiments on 
animals m the field of nutrition or In the reaction 
to drugs mvalve no cutting or opening of the body 
They ma\ involve the slight momentary discomfort 
of a hypodermic injection, that ts, a needle pride 
or a mosqtuto ttmg tn man 

To call such unosOgalive methods cruelty 
seems to roe to indicatelo« of the tense of pro- 
ixjrtKXi They do not caD lor 3 pod he prohibitive 
leg»btioo in the at> state or nation over and 
above om common humane lavs In practical hfa 
ammik, as ndl as plants, must be adjusted pri¬ 
marily m the interest of man. W e do ao necessarily 
in the case of hart ms, flies, rats Insects, and all 
manner of add and domestic am rot b In my 
pfnloaophi man comes first I will glad!) coo- 
tnbnte to shelter for stray or uncared far dop 
* hen my fellow humans, and particularly chil¬ 
dren, are adequately cared for but I am unable to 
actount for the repeated charge of cruelty of ani¬ 
mal expen mentation and cruelb in the experi¬ 
menter by apparently sane people who do not take 
the trouble to vwt the university laboratories and 

the heaps tab where wsch eapenmenta ar« going cm, 
or take the trouble to investigate the reputation 
far cruelty of the individual investigator Some 
of the finest specimens of men and women that It 
has been my privilege to meet in my long life 
ba%e been investigators in biology and medidne, 
particularly by methods of animal, experimenta 
txm, and Wien wefl known humane cltLiens at 
Dean Gilhey and Rabbi Harm have for year* up¬ 
held and defended the necessity and utffity of 
animal experimentation m medical re s earch and 
medics! teaching. 


Auras Cakjuo. Member The Rockefe&r In- 
stitate foe Medical Research, New \ork. Every 
efviiued human being should support the Ameri¬ 
can College of Surgeons In its endeavor tn check 
the activities of the NatkmaJ Anti \ iriseetkn 
Society Once more veil meaning but Igrwrant 
people have banded together to oppose the pteg- 
reaa of science Such an event has often occurred 
in the course of history but it is particularly dan¬ 
gerous at this t i m e . Although we are effectively 
protected against plague, yellow fever chofcn, 
typhus, tetanus, typhoid fever diphtheria, etc 
we are still exposed to countless diseases. Al¬ 
most all misery cornea from fflnesa,—illness of the 
m i n d aa well as the body Modern man fs sefien 
lug from cruel, lingering disease*, such as cancer 
heart feswus. diabetes, Bright s disease feeble¬ 
mindedness, tnaanUy .and criminality He often 
ha* not enough vitality and htcfllgeace and b 
often too weak to face the difficulties of erfatroce 
We do not know aa yet the preoae causes cf these 
evils. We have to discover them But we caawt 
experiment oq human beings. Even if npen- 
mentatJon were possible Its results would be too 
slow and It would take one hundred years to 
ascertain the effects on a group of human beings 
of a given diet, of a given chunical or a given 
mode of education or of life. The experiments cn 
guinea pigs, rats, and mice which live a modi 
shorter time than man, have helped a great deal 
These animal*, however are very different from 
us their intemgeoce fa rudimentary We mail 
o*e monkeys and dogs for the elucidation of th* 
human problem*—the problem* which concern 
both the body and the mind of milbon* of people 
Biological research fa our only hope of leanttog 
how to protect human beings against wifireag 
and death. Would thoee who wish to deprive 
adentfata of their weapon* against disease advo¬ 
cate the disarmament of the entire police force 
of the United State*, and the free play 0 1 gtaptm 
against the public? 

Geotcs Canjt, Director Qevdand Qnk, 
Cleveland, Ohio The rarity of disease in antaafl 
fa to a large extent due to scientific resend* 4 
planned for the purpose cf discovering the cusse 
and method of prevention of such due*** ** 
tuberculosis, cholera, and rahle* These re¬ 
searches have been carried on by subjecting 
mab to the Decenary experimentation It * *?" 
parent, therefore, that domestic animals have 
profited greatly by experiments made upon tbeo- 
selves In scientific researches. 

Among the anlmsh that have receivedI tw 
greatest benefit from experimental median* » 
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the dog One of the great menace* to his life, a 
diveue which has produced great distress in its 
ilow torturous death, is rabies. This disease has 
dow been practically eliminated as the result of 
experimentation upon the dog himself The dis¬ 
temper alio that affects so many dogs has been 
now largely cured as the result of experimentation 
upon dogs by means of which the cause of distem 
per has been discovered and a vaccine for its 
treatment has been developed. If the dog him 
self were to make a statement regarding the use 
of a limited number of his own kind for the dis¬ 
covery and the cure of a disease that menaces 
him, he would be just as much In favor of this 
practice as is the human being just as in the case 
of yellow fever and of other diseases in which 
human beings have sacrificed themselves m an 
effort to discover their causes and to devise 
methods of prevention and treatment. 

The enormous number of cases of sickness and 
death among the two billions of human beings 
always present on the earth has actuall> contrib¬ 
uted to the welfare of the dog and other domestic 
animals far as the result of the study of the cause 
of the diseases that affect human beings the 
domestic animals also have benefited The prin¬ 
ciple* of surgery and preventive medicine which 
are applied to man are a* effective when applied 
to dogs and cats and horses by the veterinarian 
Moreover, the dog has benefited from the use 
of other an im als m the experimental laboratory 
where a vastly larger number of rata, mice 
guinea pigs, and rabbits are used the number of 
these animals used in proportion to the number 
of dojp, being certainly not less than r ooo to i 
Neither man himself nor an\ one species of 
animal is entitled to be excluded from taking his 
m the drama of life. Certainly our guest 
anunai, the dog, should cany a little of the burden 

L J Davis Dean, University of Illinois Col 
of Medidne, Chicago Before the beginning 
of human dissection the ancients acquired much 
' v *iuable information in anatomv, physiology and 
sur E cr y from studies on the lower forms of life 
especially the domestic animals 
During the renaissance period many fun da 
pjental discoveries such as the circulation of the 
blood by Harvey were made largely through am 
m kjexpenmentation and especially on dogs. 

The greatest shock discovery leading to the 
alteration of suffering and pom that of anrs- 
wa* initiated controlled and perfected 
by properly devised animal experiments. 
The early career of Lord Lister the renowned 
u'lcovercr and promoter of antisepsis, was occu 


pied with the studies of such problems as the 
Early Stages of Inflammation the “Physiology 
of Involuntary Muscular Fibers, the Coagu 
lation of the Blood, and the Nature of Fermen 
ration and Putrefaction all based more or leas 
on animal experiments 

Every one should be familiar with the history 
of animal plagues which m every age has led to 
untold suffering and death to countless millions 
of animals both wild and domestic Often these 
widespread epidemic diseases Involved human 
beings The\ are referred to In the Bible and m the 
annals of every pe<role. Such diseases exist today 
and manv are readily transferred to humans. Ex 
amples are anthrax glanders, dog distemper, tu¬ 
berculosis hydrophobia or rabies, and undulant 
fever At the present time in all civilized coun¬ 
tries these diseases are now either under control or 
are being rapidly eradicated. Every honest person 
even to some degree familiar with the facts, will 
admit that this control of the great anunai and 
human epidemics with the accompanying allevia 
Uon of pain suffering, and misery' in both animals 
and man is due in the roam to knowledge acquired 
by the study and experiments on animals by both 
medical men and veterinarians. 

The value of serums and vaccines for the pre 
vention and cure of disease is known and con 
ceded by all intelligent persons. Their discovery 
and use marks this age as the great humanitarian 
era For the control and prevention of such 
diseases as infantile paralysis encephalitis (sleep¬ 
ing sickness) pandemic influenza, typhus fever 
Rocky Mountain spotted fever, and many other 
recent and ancient diseases, our only hope lies in 
the use of vaccines and serums. Already note the 
advances made In the prevention of Rocky Moon 
tain fever by a tick vaccine for which discovery 
recently the annual gold medal of the Amen can 
Medical Association was awarded. 

Loyal Davis, Professor of Surgery and Chair 
man, Division of Surgery Northwestern Umver 
sity Medical School, Chicago The antivmsec 
Uonist should commune with himself and answer 
these questions honestly Am I willing to refuse 
all medical or surgical treatment for myself, ox 
my children the value results, and methods of 
which have been learned from animal experimen¬ 
tation? Am I willing to subject my child to a 
death rate of over 50 per cent in the treatment of 
diphtheria which resulted before the discovery 
and standardization of antitoxin as compared to 
the present mortality rate of two deaths per 
million of population? Am I willing to subject my 
Infant to the ravages of whooping cough rather 
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than see that child rcheved by the Injection erf 
serum? If mv child or I became allbrted mlth 
diabetes *m I willing to refuse the odministm 
tion of insulin discovered and perfected by mimed 
crwruMataUcn* Is the expectant mother erf 
today ready to suffer the pain* of labor without 
the benefit of alleviation ot that pain by methods 
hnt tested upon imnuk'' Am 1 willing to forego 
all of the therapeutic and diagnostic advances 
m the treatment erf King heart, and metabolic 
diseases which have been discovered by trial and 
error expentwnts upon jnimab \m f Killing to 
Uke mediane uflitindarrkccd in dosage, because 
of lack of animal experiment* 5 

The antiviviiectiomst who can answer all of 
these and scares of other similar questions in the 
affirmative and then practices what lie preaches 
may be lacking in wisdom but at least he Is no 
hypocrite 

N S DmIII Vvnatant Professor of 
Medicine North* ertern Inivemtv Medical 
School, Chicago Mam of the advance* In 
medlar* and surgery during the past century have 
been connected with animal espenmentatioo 

The lurceou has learned much of what he u 
able to do l>> performing operations on the small 
er ma mm a l s Ns a result he has acquired tech 
meal skill and a knowledge tl bo* much can be 
dot* without endangering the animal s hfe In 
the preparation uf priphv lactic and therapeutic 
sera for cotoxnerual u* animal experimentation 
is neressan Because at the setmtiveness which 
mam people acquire after receiving an injection 
of one tvpe of animal serum it is advisable that 
sera far different Ouease* be made from different 
animals Sera erf great value in the treatment of 
disease* of animals have also been developed 
ns a re*oh erf e penmenUUon Furthermore, it is 
impossible tj aaav such drugs is digitalis and 
insulin eccept bv the reaction of the erpemnenta] 
animal to n given amount of each preparation 
Mereiv weighing or measuring the amount of the 
substance does not p\e this information Insulin 
amid never have been produced commeraxHy 
and could not have come into genera l use in the 
trmlroent of diabetes if a method ot assaying had 
not been dev Hoped Digitalis ha* become a much 
more effective drug since it has been standardised 
br Its effect on a mm * I* The physician U now 
aWe to know the effective dose be is prescribing 
without modi regard to the v^dght of the digitalis 
in the done he prescribe* units of tfl gftah* rather 
than gram* of digitalis, just as be prescribes units 
of insulin rather than cubic centimeters of frwnHo 
solution. Animal experimentation has also been of 
great value In determining the potency of er 


tracts of the various gtands of internal secretwo 
This is especially true of some of the extracts 
of the ovary that are proving to be of great there 
peutk value 

Little if any progress along any of thsw bats 
could hare berm made without animal open- 
mentation. Anything that would make it Impos¬ 
sible for inch work to continue would not ccfy 
atop progreao in the medical sciences but a owid 
ftbo cause a regreaeksi to conditions that centre! 
before animal experimentation was developed 

\\ illiaii H FtxnuAK Assistant Profeaw of 
Comparative Pathology The Mayo FoundiUoc, 
Rochester Minnesota In the United States b 
1914 hog cholera canted lone* estimated at 
$too,c*» 000 and made twint husbandly * dt 
ddedly uncertain and haaardous tnuinesa By 
a n i mal experimentation there was nude avaQibfc 
anti-hog cholera smim and bv the use of this 
product the ioas of bogs in the united States n* 
reduced from neartv 11 per cent in 1914 to 
approximately 4 per cent during the succeeding 
5 year period. At the present tune, by proper 
procedures 0/ immunisation neatly 100 pet cent 
protection may be secured. This is only coe 
example in which the use of arrfawU in er pen¬ 
men tsi medidne has been of Inestimable value to 
the bvettoch Industry Experimental procedures 
in which laboratory animals have played signifi¬ 
cant rAles have also made possible the production 
of agents for the protection of farm animal* 
against such diseases as black leg. anthrax, and 
tetanus. In addition experimental methods tbit 
would have been impossible without the use a 
animals have netted results that provide the dag 
owner with means to protect hi* pet ogam** 
can toe distemper and rabies. Valuable fafcru sh 
tion concerning semna and often fstaf tornaa 
internal ponuilism of dogs and other sn i m a b b» 
also been obtained br use of laboratory aohrah 

The sum total of the gains made in cootroCmff 
and eradicating the intectioio dis ease*^ erf u* 
domesticated itunviH bv the ose of experiments* 
animals is so Imprestv e os to leave no doubt u to- 
the soundness of this method of resrxrtt- 

To prohibit the use of animals In IxboroW 
procedures would be disastrous for the hvoi**- 
industry since it * ould be 00 kngff powbk 

1 Manufacture anti-hog cholera serum ana 
test Its potency u^k 

t Test the potency and safety « 
agents designed to protect cattle again** btacs 

3 Prepare products foe the pccrtec tlo c *** 
treatment of animal* and man c*P°*“ 
affected with anthrax. 
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4, Produce and test the potency and safety 
of intltetanus serum. 

5 Prepare agents for immunization against 
rabies. 

It would seem neither humane nor economically 
wise to relinquish the advantages science has 
fimJly achieved In the attach against diseases 
that have long occasioned tremendous monetary 
lo»a as well as distress and suffering to both 
animal and man and which finally have been 
brought under control by animal ex penmen ta 
Uon. 


Sdjov Flexnee, The Rockefeller Institute for 
Medical Research New York We are used to 
being told that we are today living in a new 
world. We are even used to being told just at 
the moment that there is doubt whether the 
conditions of the new world In which we li\e are 
better, indeed the) may be worse than those of 
the world in which our parents and their parents 
Gred their lives. 


However that may be, socially or economically 
considered, I am confident there cun be no doubt 
that our state, medically regarded, is far better 
today than In any previous period of the world s 
butorj This fact I feel requires no undue em 
phasis. There Is today leas Illness in relation to 
the population with fewer deaths and longer 
expectation of life than ever before. 

While all this is true and perhaps quite gen¬ 
erally known and appreciated, it is not as gen 
eraD) understood as it should be, how these great 
changes and improvements in health have been 
about, and what greater improvements 
and benefits may be expected in the next period 
II the science of medicine is permitted to continue 
‘'^P ro ®reM free from the hampering restrictions 
snd obstructions which certain misguided persons 
*ould put in its path. 

Suppose, for the sake of comparison, that we 
h&agine ourselves back m the year 1870 which in 
tnts country was in the period immediatel) fol 
lowing the Civil War during which vast expe¬ 
rience was gained m medicine and surgery as 
QJoerstood and practiced at that time. These 
experience*, by no means pleasant to contemplate 
■redejeribed m records and biographies of the 
»urgeans of the time. We shall be trans 
Parted into a period before bacteriology became 
science before the amazing discoveries in bac 
5 nol °© of the Frenchman Pasteur and the 
~^man Koch had disclosed the germ nature of 
rwDQ infection and the contagious diseases and 
Scotch surgeon Lister basing his ln\es- 
lI £aiiorj on the discoveries of Pasteur had intro¬ 


duced antiseptic, soon changed to aseptic, surgery' 
into practice There are still Irving a few surgeons 
who can recall the horrors of those distressing 
days when wound Infection was rampant, ana 
compare them with the present state of surgical 
practice, so safe and widely employed that no 
part of the body, not even the heart and brain, 
ore considered too sacred to be forbidden the 
exploration of the surgeons knife In those 
earlier days, surgery' was limited almost wholly 
to operations on the surface and extremities of 
the body to invade the intenor was to invite 
almost certain disaster it was to be undertaken 
onl> b> the boldest and most expert surgeons, and 
then only when not to operate was even more 
hazardous than to do so 

All this was changed by the medical research of 
Pasteur and Lister and Koch m the next quarter 
of a century Their investigations, carried out 
chiefl) m the laboratory and at first on animals, 
provided the scientific foundations for present 
day bacteriology’ and operative surgery, the 
technique of which has gradually been perfected, 
extended, and taught until every city and town 
has the inestimable benefit of the skilled diagnosis 
of disease and skilled surgery when needed 
There is no opportunity to deal with details. 
The knowledge of bacteriology was acquired 
slowly and for its acquisition demanded the un 
remitting labors of very talented men, who sue 
ceeded not onl) through inspiration and effort, 
but even against much opposition 1 have indi 
rated that the discoveries m bacteriology pro¬ 
vided the explanation of the sources of wound 
infection and thus led to the perfection of surgical 
operative technique. These disco\ cries also led 
to the explanation of the nature of the common 
infectious and contagious diseases Just as wound 
infection results from the presence of one class of 
bacteria at the site of operation so do the Infec 
tious and contagious diseases result from the 
presence of particular bacteria within the body 
Those were great days m the last decades of the 
nineteenth century which brought to light and 
opened to experimental study the oacteria produc 
ing tuberculosis tvphold fexer diphtheria and 
epidemic meningitis to mention a few notable 
examples onI> and led to the fundamental dis¬ 
coveries in immunity to disease. From the know! 
edge resulting from these laboratory discoveries 
we can date those lmprm ements in public health 
administration which have had so potent an 
influence in reducing the number of cases and the 
fatalities of such common infectious diseases as 
those already enumerated and os by products 
(and notwithstanding the fact that their germ 
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came* wrre revealed to or more yean liter) oi time progress $fl airaoet eootlaooui it Gw mo- 
rrtearies, acarlct {ever and otter contagions rnent a bright hope has, therefore, awakened fo 
disease* of childhood the bearta of informed physicians and laboratory 

There Is great temptation to Introduce figure* investigators that Gw next yean win witness i 
Into tbw story bat space for bids. I must, W still grata acceleration of the cootici of chronic 
ever mention ooe startling change in the prey' disease compared with which the p r o g re ss sirctdr 
slence of s dnesse formeriy so destructive arooog made, considerable as it Is, mill appear to h*\e 
children In 1S9+, before die use of diphtheria been only a beginning 

antitoxin was introduced, +,530 persons in New Here also are triumphs, to be converted into 
\ork City died of tins disease which 1* at the still greater achievements, if the .growth of 
rate of 1O3 per 100 000 of population In contrast adence is to continue unimpeded, \oa*iflha»e 
to these figures are to be placed those of the year perceived that I have omitted to mention stfD 
193s In that year there were it 2 deaths from otha ni ce r s ee s of magnitude In regard to the 
chpbthen*, or 3 per 100000 of population. prevention and cure of disease winch resell frota 

These ore triumphs indeed the til ecu of which Gw discoveries relating to vitamins, Kgbt ra>*, 
may be tend on even. hand m the tables of mor and chemical products or drugs, of which much 
tality among infanta, children, and adolescents might be related 

and which have led to an increase of at least it And now what is vllhat the experimenter inthe 
\enrs m the tndmdiul expectation of life in the laboratory does that ha* yielded so much already 
culturally advanced countries For a time this to mitigate disease improve health and lengthen 
progress, if not arrestrd was at least greatly fife, and why is the continuation of his week 
dumrutbed ra speed The reason was that the unlettered by injurious restrictions so esaratbl 
improvements in the pubhc health which resulted to further prorresi? The experimenter stiafies 
from the amanng discoveries m bacteriology disease 00 thelowtr annnak whenever pooiWe 
affected chieQ> the infectious diseases of early and always under controlled and humane x*xh~ 
life ami theeueotaod salelv of operative surgery tions. He seeks to discover the nature of ibe cro- 

The effects of the* dacovene* and the practical dition* responsible for disease, just as the chemist 
health measures bused on them were experienced and physicist seek to discover br experiment the 
in individuals apprmmuteh up to the thirty nature of the phenomena of matter There are 
fifth to the fortieth venr nt life. The benefits only two ways of learning about tilings oiama 
were thus limited becauv the dtawses of past tion and experiment For centuries, very learned 
nnddh We present another character and are due and gifted men sought to karri about disease ftow 
chiefir to causes other than those of the diseases observation alone the modem medical eta vtoch 
of earher decade* in spite of its brevity, has triumphed so 

Just mm and after an interval in whtfh the over all post eras, has progressed throcp tJ* 
•derive ol phvuulogv had first to be further bcnlt employment of the experimental method -Bv 
up- -preaselv as the science of bacteriology had this method, the element of ewitrof b introduced 
to he developed in the earlier years—progrtae m into observation then it b possible to barn wh*t 

the omtrol of disease has been resurrwd In this b happening at any atageot disease, and to attiue 

intervening period physiologists have disclosed this knowledge foe the understanding and the bet 
the function or mode of actum of a group of ter management of disease ftttif, 
glands of the body called “ductless because of Great aa b the progress of which I luvew® 
their anatomical structure which hod remained speaking, there are hard problems intfnedato} 
engmasfoi hundreds of years The normal action ahead to which answers, at least safic*®*** 
of these gland* ts essential to the maintenance of awers, have not vet been obtained I h* v? P°® 
health and their derangement ts responsible, aa ed, with what I hope b pardemabk 
we have now learned for smoas and fatal dbeaaes decrease in inch diseases as tnberculnab ^1*77; 
ia age advance* It » because of the dbcovtnes fever, and diphtheria, but what a to he 
regarding the nature of the thyroid adrenal, and cancer Bright s dbeaae and due*** “ _Y~'jv 
pituitary giaodi, and of certain aecocdary bat and blood vaada? \oq all know bow 
similar easeutial activities of *och organs aa the prevalent and destructive the* dtvaw. 
pancreas and hva that teamed control n being That b no kek of effort being made to 
achieved of certain dmmsea of past middle life, falter understanding of their nature 
arocaig which diabetes and pernicious anemia control and I behave that progress 
may be singled out for mention IV e are in the The ultimate gool seems, bosexer 
beginning stages of this advance at the present there b bat one way I submit, to bring tiav 
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within reasonable hope of being readied finally— 
tod that isby continued, unremitting, unobitruct 
ed *tudy by the experimental method. 

A final ward. This paper teems to deal with 
disease in man, and It does. But ever) essential 
thing which it covers can be applied equally to 
disease In animals end even in plan ts. Everywhere 
m this country are institutions supported by 
lUte or federal funds. In which animal and plant 

e thology are bong studied. The advances which 
vt solar been made and which are continuing 
tnd becoming ever more rapid, have gone hand in 
hand with the advances made in the study of 
diseases of human beings. There are no dosed 
compartments In nature into which man, ani 
mil*, tnd plants can be separately placed. AH 
are related organically and, as we may say 
muted physiologically and pathologically A 
blow struck at experiments to solve disease In 
min a felt Immediately by those who are endeav 
onrig to prevent disease In. animal* and plants 
and ocs versa. Koch developed tuberculin in the 
hope that with it he would benefit sufferers from 
tuberculosis among men today herds are freed 
of tuberculous cattle by Injecting tuberculin into 
them in order to disclose hidden foa. of disease 
The malign operation of mosquitoes and other 
biting insects m conveying disease germs is the 
tame in principle m Texas cattle fever in malaria 
and yellow fever m man and m virus diseases 
of plants. No essential biological division exists 
between man and the lower animals and plants 
whether In respect to health or to disease. If 
therefore, we would learn and through learning 
grow mote powerful and effective to prevent and 
to cure disease, to lengthen life ana to increase 
happiness through security in all Its varied forms 
then we should endeavor to act dispassionately 
and wisely In promoting the advance in knowledge 
whkh alone can free us still further from the evils 
cf disease. 

Herbert Fox, Director, Proper Laboratory 
of Clinical Medicine, Philadelphia Having been 
engaged for many years in observational and 
investigative comparative pathology and baetc- 
^J*ogy and as the officer in charge of a respon 
®blc clinical laboratory I know that I understand 
better the problems of health and disease in man 
because at the careful use of lower animals in 
investigation for comparison and contrast- M\ 
bbontories have usea all kinds of animals and I 
*‘0°w that there has been a good reason foT tlw 
^tstigatioa or It would not have been done and 
* hnaw the animals have been kept in as gw*! 
raodition as my own home animals. 


In a clinical laboratory of an important hospi¬ 
tal, no day passes In which there is not a 
demand for the use of animals to solve the difficult 
problems that are presented Communicable 
disease can often only be safely discovered by the 
use of animals In order to discover If vaccines 
and antiserum are safe to put into human beings, 
they must be tried upon animals. In order to dis¬ 
cover if the apparatus and technique of depart 
meats where surgical operations are done are 
entirely safe, they must be checked by the use of 
animal* 

In solving the many obscure clinical cases that 
are referred to the modern hospital, it Is fre¬ 
quently obligatory that the tests be earned out 
by the u»e at animals and these are the principal 
but not entire list of services that the animal can 
yield to the sick man for his diagnosis and treat 
roent 

Furthermore, I know that the well man of today 
and of the future is not safe unless he has at his 
disposal the protection that comes by a knowledge 
of normal and abnormal processes as seen in the 
lower animals which means that he would not be 
safe without the experimentation that can be 
earned on in laboratories. 

Evarts A Graiiaii, Professor of Surgery, 
Washington University School of Medicine, St. 
Louis, Missouri Not a single accredited doctor of 
medicine, or medical school or university in this 
country has ever raised a voice against vivisection 
Is this failure to oppose the practice due to the fact 
that these groups are any Jess humane than other 
groups of somety? No. It Is due rather to the fact 
that those who are best qualified to understand 
realize fully that experiments on the living animal 
are essential to progress in the war against disease 
whether that disease affects only human beings 
on the one hand or animal* themselves on the 
other In the light of the amazing conquest* 
achieved in that war by the use of vivisection how- 
can anyone now cry "Stopf” and tn to tie the 
hands of those investigator* who are finding ways 
to prevent the pain and the mutilation of little 
children, that is itill caused by disease! A* ft 
happens moreover in practically all of the work 
in vivisection the animal suffers no pain because 
the experiment is earned out in full nmesthesfa 
from which the animal is not allowed to recover 

Have the doctor* any ate to gnnd in favoring 
vivisection? Is there any telfish reason for their 
(allure to join the ranks of the antivivfsectionlsta? 
(lie only result* to lie effected from animal expen 
mmtnllon are a !*clter understanding of disease 
Its nature it* muses, Its treatment, and even Its 
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prevention Can anyone call It a selfish motive 
lor the doctor* to work for the chmlnatwQ of do- 
ease and tbereb) diminish the need of their am 
tees to the public? 

Antlvivisectioo campaigns are usually chiefly 
directed against the use ol dog* It b easy to 
understand the *entlraentnl feeling against the 
use of thil faithful and trusting animat for such 
purposes But vet the use of dog* b often essen¬ 
tial foe tbe purposes of investigation Art dogs 
of more value to u* than our children? 

SrUAXT G*avis University of Alabama School 
of Medicine, Umverait\ Ylabama Many of our 
domestic animals are raised that man might live, 
Antivivbectlomits os well a* other*, eat the flesh 
of these nnmufa a ithout hue and cry 

Many of the objectors to animal esperimrata 
doo have undergooe some form of surreal opera 
doo that then life might be saved or prolonged. 
Had it not been for animal cxpenmmtauoo 
especially upon dogs, the present degree of per 
fection m surger. would never hast been made 
postibie There u no objection to an operation 
upon the ground that the sacrifice of an open- 
mental animal made the operation poaaible. 
Operations upon the brain stomach, liver gall 
bladder appendiv, pancreas spleen kidney*, 
artenes, von*, nerves and sptne and the soccoa- 
ful use of various form* of anirstheria core their 
origin as well as I bar sorter. a ub few exceptions, 
to animal experimentation 

During the (i\al \\ ar the mortality rate Inci¬ 
dent to abdominal a ounds was over 90 per cent. 
Tktrt %-rrc abdominal operation* Surgical 
k dot, ledge ar*f experience uos vsgne and meager 
During the 1 \odd War tbe mortahtv rate from 
abdominal wounds was ooly 43 3a per cent 

Abdominal wounds In tbe latter were more 
grave owing to the nature of projectiles used 
Had it not been far knowledge and experience 
gained and perfected iurgicaltechnique devel¬ 
oped through the use erf dog* as thesubject of the 
experiment instead of man, the World War roof 
tality rate from abdominal wounds would have 
exceeded that of the Civil War 

Had It not been for the use of dog* Bantfng and. 
associates * ould never have given {nsnbn to the 
world to prolong the life and preserve the health 
of diabetica It would be Interesting to know the 
percentage of diabetica among the antlvWsec 
tioolsts using inxahn 

Objection 1 * often made to animal experiment! 

tiou upon the ground that ft a not humane. This 
b ibeer Ignorance of fact. Experimental animals, 
in medical schools and other Investigational la¬ 


id tntioas, are wcG fed and cared for Cages «nd 
runs are well denied and aired. Thar envfroc 
ment b far better for tbe most part, than manv 
of out kis fortunate fellow human bongs, toward 
whom the antlvlvaectlcnust* could wdfafford to 
tom fn a helpful way instead of throwing a stum¬ 
bling block in the progress of sdentlfic teadung 
and investigation which seeks to le s sen human 
suffering Experimental a nimal* are not alkned 
to suffer No operations oc procedure that mbit 
prove painful are done except under amesthew 
If animal experimentation b to be prohibited 
the worid will go back to practices of the did 
agre V, e will reiy upon token*. Chaims, super 
rutiotn, the fighting of etfl spirits, and the all 
of the occult in vain attempt to promote health 
and prokmg life. Medical school* would do* 
health department! would cease to exist The 
rick and death rate would be appaCmg Can tbe 
worid at large afford to suffer oecauae ctf tbe In¬ 
tellectual dishonesty of a misguided few? 


I P Garoomx, Asaociate Professor of Gyae- 
cok>gy Loyola UnivenUy School of Meiflcfae 
Chicago During the last few decades animal ex 
perimentatlcm ha* yielded an enormous amount 
of valuable information to the *tqdy of child¬ 
birth Through experiment* on anfrrub a'xf 
chiefly through thb means, we bait gathered a 
vast rand 0/ knowledge cooerrafng loenstruitkw, 
tbe entire process of leprodoctkn, tbe tranmn*- 
tLoo cf inbstancta from rrajthtr to offspring and 
vice Ttm, chlkUcaanes* ttuscarnage*. the action 
of ray* and radium ou the new born chfld, 
morstroaities, twin*, anwtheaii daring cHH- 
birth chQdbed fever and the effect of diet on the 
mother and baby While the amount of thh in¬ 
forms tJcm Is very ext arrive It b still inslgnttcant 
compared to whit b still to be learned For the 
solution of most of these problem*, animal ex¬ 
perimentation fa absolutely esaenthri. 

Sutojx C. Hasvxt Prufesaor of Surt ”7 
Yale University School of Medidne, hew Ha ten, 
Connecticut The alternative to erperf®eBUt»i 
npoc animah, and In particular dog*, fa * ro> 
simple one, ami that fa experimentattoo opoc can 
himself Progress In knowledge of duetu* at” it* 
treatment cannot be etopped by the pwV ® 
an tivrviaectloo legislation, for the necessity 
too obviou* both to the phyifdin and bfa f» 
but it can be •eriocsly hindered. Tbe cetolt wlj 
be tbe trial00rain bbntdJof proerdnre* 
far better be first carried out on an expert**®^ 
animal, Anyone who opposes 
vivisection must either m all 0 
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to mbmit himself m place of an animal for eipen 
mentation or take the stand that no further prog 
ress m medicine shall be made, for such cannot 
occur without the determination of the truth by 
the method of trial and error It is strange indeed 
that individuals exist who can face with equonim 
ity the suffering and death of their fellow men or 
who do not cavil at the mutilation and killing of 
anmuds for commercial purposes but become coo- 
mmed with indignation at the thought of animal 
experimentation earned out by the most benevo¬ 
lent of professions for the good of humanity 

J Shelton Horsley St. Elizabeth s Hospital 
Richmond, Virginia No surgeon or physiologist 
desires to give unnecessary pain to an) animal 
Aside from the humane aspect, the performance of 
in experiment on an animal struggling and suffer 
big a difficult and tends to make the result of the 
experiment uncertain. In every well established 
laboratory all major operative procedures are car 
ned out under tome form of anaesthesia. In order 
to do successful surgery, not only must the mechan 
k*I technique of an operation be mastered but 
the lurgeon should know the physiologic function 
of the tissues with which he is dealing in order 
to preserve or readjust the function. 

If a child has an obstruction of the bowel or a 
man a strangulated hernia, or a wound m the 
stomach or intestine the problem of immediate 
surgical relief at once arises, probably removing 
a portion of the intestine and sewing the ends to¬ 
gether No one can learn to do this solely by 
reading about it, or by hearing someone tell 
about it, or even by seeing someone else do it, any 
mire than he can learn how to pitch a curved ball, 
or to serve a game of tennis, by reading about it 
« by ieeing it done. It requires the actual ex 
perfence In the performance of the operation on 
living tissu e . No matter how carefully the work 
may be done on the dead tissue of a cadaver 
there is nothing that substitutes for living tissue. 
The result of the experimental operation can be 
isxi lamed omly by observing tne animal after 
the operation. 

surgeon, then is reduced to the choice of 
teaming how to repair injured bowel on the lower 
animals, or of acquiring skill by his experience on 
human beings. If an experimental operation b 
done on *n animal and the *rdm*l dies a post 
mortem examination is made to determine the 
cause of death If the animal recovers it is killed 
miner anaatberia after a number of days and the 
of the operation is studied In this wa\ the 
technique of the operation of suturing the intes- 
trnea maj be *o improved that the surgeon can, 


with confidence, undertake this operation on a 
human being 

It is well known that the mortality rate in the 
first senes of experimental ojoerations on animals 
is higher than it 13 later on after the operator has 
become more skillful If he is denied the oppor 
tunit) of acquiring this skill by experimental 
operations on the lower animals he must obtain 
it b> clinical experience on human beings and 
many fives will be needlessly sacrificed before the 
necessary training is obtained This, of course, is 
only one feature of the benefits of animal expen 
mentation, but it b very practical and striking 

Dogs eat about the same food and have some¬ 
what the same habitat as man, and often make the 
best subjects for many of these experiments. The 
stra\ dogs that are gathered in a pound and killed 
help no one If these animals are properly taken 
care of in a laboratory, operated upon painlessly 
and painlessly' killed, they are of great use to 
humanity The cook who wrings a chicken s neck 
to obtain a pleasing meal, the butcher who cuts 
a steer 3 throat for a tender steak, the hunter who 
kills big game for amusement or traps animals for 
their furs all seem to have at least the taat ap¬ 
proval of many of those who object to animal ex 
perunentation Surely the world would seem 
topsy turvy if it is permitted to slaughter animals 
for our pleasure or appetite while the careful per 
formance of painless experimental operation* to 
leusen disease and to decrease the suffering and 
death of human beings b forbidden 

Robert M Hutchins, President, Univeriitv 
of Chicago Chicago The history of biology and 
methane during tne last three centuries shows 
that experiment* on animals have played a very 
great rile in advancing man’s understanding and 
control of the processes of life in health and dis¬ 
ease. The leaders in biology and medidne in¬ 
form me that the continue use of animals is 
necessary in the application of much of what b 
known to the diagnosis control, and cure of dis¬ 
ease in man and animals. Furthermore, a large 
territory of the unknown still lies ahead of the 
biological and medical investigators. It seems 
altogether reasonable that biology and mediane 
of today and tomorrow should have the some 
freedom and support as in the past We cannot 
indict the biological and medical investigator* 
(and the institutions that sjxm*or their labors) on 
the evidence of cruelty to animals and futility in 
results so fax offered by the opponents of animal 
experimentation in medical teaching and re¬ 
search. Very large funds, public and private are 
devoted to the advance of biology and mediane 
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by tbe lading universities, medical schools, and 
hcKpltals. A until group of essentially mis¬ 
informed people ahooid not be permitted to im¬ 
pede the service of these tnutn ten the benefit of 

mankind . 

A. C. Ivy Nathan Smith Daria Frofessor of 
PhyikJogy and PharmacoJog> North* atem Uni- 
vent ty Medkal School Chicago W ithin the paat 
60 > ear* remarkable, yen almost miraculous ad¬ 
vance* have been made in our knowledge of 
physiology and of the cauae cure, and pre ven tion 
of dlaeaae Still, even-one know* that much a 
yet to be accompbshed Since most of theae ad¬ 
vance* have come either directly or indirectly 
from the u*e of the scientific method of animal 
experimentation, and unce no aubatitate method 
ha* even been suggested it t» ohviou* that the 
future progress a medicine depend* to a large 
extent oo the u*o of »h« method 

In regard to the legitimacy of thi* method, I 
adhere to the general belief held by medical men 
thti namely that man ha* the moral and ethlad 
right to use du mb animal* humanely for useful 
experimental purpose* in order to avoid random 
experimentation on man, and that there are very 
definite limit* to the experimentation should 
be permitted on human subjects, whether they be 
patient*, student*, or teacher* 

When the opponent* of animal experimentation 
have sought to have lain made to abolish all 
animal expenmen taboo, medical scientists have 
pointed out to the legislators that they must an 
*wer two questions before they vote First, is the 
•earth (ex Dew method* of diagnosing and treating 
disease to continue? Second if ao b the baric, 
pre limin a r y and often random experimentation 
to be dooe on man or animal*? 

After ascertaining that legislative aaaemblies 
wiD not prohibit animat ex per im entation, the 
opponents of animal experimentation next seek 
exemption for the dog (They thus, Imply that 
their chief aun, as many efatrn h to hamper the 
pragma* of medical aaence rather than to “save” 
the dog from experimental laboratories) Now 
m addition to their charge* of cruelty In and I*rV 
of profit from animal experimentation, they can 
make an emotional appeal to the sentimental at 
tachment that we all have for our dog They f*n 
to point out that people • pet dogs are not used, 
that only stray dog* without home owner or 
friend and condemned to be destroyed are used. 
Although all state* have anti-cruelty laws, an 
Indictment of cruelty has never been returned 
against a medical adentbt, and to any that 
nothing of profit has come from the use of dogs is 


to say that the live* of many people now Bring 
are of no vahie 

The continued use of dogs for erperhamta] 
purposes is necessary for several reasons, lack of 
■pace not per mi tting detailed examples Fust, 
tbeir sire renders It poaaible to perform operatfcns 
and experiments that could not be performed on 
smaller animals- Second the structure and f one 
tion of moat of tbeir Internal organs are identical 
with and react to drugs as those of man. Third, 
the dog 1* much better adapted to laboratory Me 
than for example, the pig Fourth, in large o des, 
* here medical schools and research institutes are 
found dogs are wantonly but ne cej a a rily de 
airoyed daily’ at the pound while If they were 
humanely used in the research laboratories, their 
destruction would be of sendee to both man and 
animal kind. 

It should be remembered that most sD we know 
about blood pressure, the lungs, fiver stomach, 
intestines, gall bladder pancreas, para Lb yroriiind 
adrenal*, and much that we know about the heart, 
kidneys, spinal cord brum, and metabolism, have 
come from experiments cm the dog Tbe db- 
cmery of Insulin, which will prolong the lne* of 
more than one million people firing m the United 
States today was made possible almost entirely 
by experiment* on the dog The discovery of the 
liver treatment for pemldons anaemia, formerly 
an insidiously fatal diwwsr came from experi¬ 
ments 00 dog*. The discovery of ccrtin, winch 
prolong* the lives of patient* with Addbao 1 * dis¬ 
ease, and of parathormone, which me* the hves 
of patients with para thyroid tetany both came 
from experiments on tnc dog hlany deflate 
surgical operation*, such aa the suture of blood 
ves s els , operations on the heart, brain, hmgs, and 
intestine* were first tried on dogs. Abo, many 
method* for the dr*gnosis of disease of the 
stomach, liver gall bladder etc, were dex eloped 
by experiments on the dog These example* 
should be sufficient to show that the humane ex 
perimental use of the dog Is necessary and that 
inn ten fable good has come from such expenmen- 
tation. 

It Is obvious to those who know medical scien¬ 
tists intimately that dogs would not be used unless 
their use was necessary and profitable. A medical 
•dentist quite obviously in his teaching and re¬ 
search selecti the animal deemed to be mo*t smt 
able for the purpose 

HirauA M L. KlXTSCmm, Clinical Firiewcr 
of Surgery Rush Medical Coflege University ct 
Chicngo Chicago It is a well known f*ri tmt 
the span of human life has been increased •hart 
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eleven yean, so that our expectancy* of life u just 
that much longer than the me expectancy of our 
forefathers. 

This great medical achievement is in a large 
measure the direct result of animal experiment! 
tjrc—so called vivisection Many of the terrible 
cpdemks that caused the deaths of millions of 
people have been practically imped out, and this 
has been made possible only by animal expen 
mentation 

I wish to confine my remarks only to that phase 
of vivisection that has resulted m saving the lives 
of millions upon millions of children all over the 
world It b much better to secnfice the lives of 
any number of experimental animals rather than 
hi\e one single child die 

One of the outstanding results of a nimal ex 
penmentation is the discovery of serums for the 
prevention and treatment of diseas e, and they 
play a very important rfile in the treatment of 
infants and children 

Diphtheria, that dreaded visitor in the home 
with children, has practically disappeared toda\ 
In Chicago, for example, in 190 c there were 2 220 
deaths per 1 poo poo. In 1933, there were only 2 5 
deaths, per 1,000poo from diphtheria if the 
death rate of 1905 had existed in 1933 it would 
have meant that about 797 children would have 
died from this disease In other words 788 lives 
were saved as a result of knowledge gamed 
through a n ima l experimentation 

It might be well to emphasize the fact that 
these figures do not take into consideration the pa 
dent who suffers from diphtheria and though he 
^covers, often has a permanent and an irrepar 
able damage to his heart and kidneys, and leads 
a life of misery as a result of this disease. 

It would seem that the animal experiments 
which resulted in the discovery of diphtheria 
totitoxin for treatment and the discovery and 
•t^Ddardixatdcni of toxoid for the prevention 
lMtify this great saving—saving the lives and 
hcjdth of your children and mine. 

Ine above story can easily be repeated when 
*ppfied to the treatment of other diseases in in 
» childhood. May I call your attention 

r? ~_ e almost complete abolition of rabies (hydra- 
Pootna) lock jaw (tetanus), cerebrospinal menin- 
Ptu, and scarlet fever? The extensive and inten 
, 7 e ,tQ dy that is being directed to the dreaded 
children, namely, Infantile paralysis, 
C5nnot he undertaken without animal experi 
station. 

} IY “ection does not mean cruelty to laboratory’ 
These animals are given the best of food 
care fir better care than that received by 


stray dews, wandering up and down streets and 
alley’s Experimentation does not mean pain for 
the animal because all Investigations are done 
under careful anesthesia, and the care after opera 
tion is meticulous. 

And finally, may I call your attention to the 
fact that many humans have sacrificed them¬ 
selves in the war against disease? For example, m 
the fight to discover the cause and method of the 
spread of yellow fever, there were brave men who 
permitted themselves to be Inoculated with the 
germs of yellow fever to test the value of certain 
preventative measures against the dread disease 
The number of doctors are legion who, in the study 
of cancer have inoculated themselves with pieces 
of a cancerous tumor 

Who then could oppose the sacrifice of the 
fives of nmmnls if it means progress m the battle 
against human disease, if it results in the pre 
vention of epidemics in the cure of many m 
fectious diseases and in the saving of countless 
human lives, and if it results in an economic sav 
mg to the individual himself and to the commu 
mtv as a whole? 

Right Reverend William Lawilence, Bishop 
of Massachusetts, Boston Having been for some 
nfty years interested m the subject of vivisection, 
I have had occasion to notice various changes in 
the discussion. 

The great unprov ement in the methods of vivi 
section has thrown into discard many of the 
earlier arguments and illustrations for Instance, 
Dr Henry J Bigelow, the Boston surgeon used 
to be quoted as abhorring vivisection I knew 
Dr Bigelow A keen surgeon, wonderfully rapid 
in his work, and of tender emotions he shrank 
from such unnecessary cruelty as sometimes ob¬ 
tained in his day, but quotations from him today 
are anachronisms 

Recalling famous surgeons who have been viva 
sectors and have publicly upheld vivisection, I am 
impressed with their humane spirit and sympathy 
It has always seemed strange to me that the mem¬ 
bers of the merciful calling of medicine and sur 
gery should be held up to pubbe scorn bv the very 
citizens who turn to them when in illness or pain 

Of course in earlier days, vivisection was often 
cruel necessarily cruel before the discovery of 
anaesthetics. but pubbe opinion the law, and the 
character of the men who in the course of their 
investigations practiced vivisection have revolu 
tlonizeri the methods, and m these past many years 
I have been amazed at the number of charges of 
cruelty and of lDustrations which have been 
proved to have no basis of fact. 
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After all, is it not a question a* to whether man 
shaD or shall not use the kr*er ammats (of coarse 
with all possible humane precautions) for the wel¬ 
fare of man'* 

At a beoring in the Mate House in Boston 
President Eliot, bong questioned artsw tied that 
it *ru the problem of the uae of the lower animal* 
by man for man» welfare a principle which 
teems to be generally granted in our use of 
bone* "Indeed, be continued me so use the 
cow who pasaea through the agony of childbirth 
and from whom her child t* separated she moans 
as a mother bereft of her child and all for what? 1 
land he turned to the protesting company) that 
these ladies may have milk for their luncheon 
The whole question seems to me to simmer 
down to this vivisection must be in some form if 
men art to be healed from disease and accident 
methods must be as humane as possible The 
final question la, shall we vivisect men women, 
and children and thus learn how to treat other 
men women and children or shall we with 
humane methods vivisect dogs, cats, rabbits, or 
trace in order that men women and children may 
be healed and liv e’ 

Ci-vRrwci Co k Lit/ie Managing Director 
A men can boaetv (or the Control o( Cancer 
Near lark During the past aoy ears the emphasis 
ro research on the nature and cause of cancer has 
shifted from a medical to a biological basis The 
general conwraui of opinion is that the change has 
opened up a number of new a\ enues of approach 
and has led us in the direction of increasea anowb 
edge and s clearer perception of truth 
Science has recogruxed the unique and aboo- 
hitelv essential part which a nimal experiments 
tion has played and must continue to occupv in 
Lha held of research 

Nature has seen ht to afflict laboratory snimals 
with many forms of cancer strikingly bite those 
which occur in human bongs. Nature also 
fpvoi to such a nimals a far snorter life span than 
our own so that they attain the various ages at 
which certain types of cancer most commonly 
occur in a few months or years—instead of in 
several decades as we do 
These tacts have combined to main laboratory 
mammals an effective short hand material for 
the purpose of research In cancer 

°f Ihe appalling death rate from cancer 
and because of its widespread incidence, research 
must not be hampered- The nature of cancer is 
such as to place almost staggering difficulties In 
the wav of its analyse and control Restrictive 
legislation of any sort concerning the use of ani¬ 


mal material will definitely dbmnnh and may 
finally predode the chances of the conqrat of 
this disease. 

Only an eccentric, selfish, and ov er-anotiam! 
type of mentality can dare to attempt to obstruct 
science in its attempts to utilize fully even menu 
at Its disposal to learn more of the scourge which 
Ulls annually more than 110,000 of our country 
men. Thcwe who circulate propaganda foe inch 
restriction of experimentation in cancer research 
should pause and ask themselves whether they 
care to become friends and allies of miciind i 
most sinister enemy 


Amo B Lucxhaxdt Professor erf Physiology 
The School of Medicine of the Division of Bio¬ 
logical Sciences. University of Chicago, Chicago 
As the result of animal expenmentodoo there is 
available a general a aesthetic agent, tumefy 
ethylene, whose amestbetic properties could never 
have been discovered If animal experlmmUtkw 
had been denied to biologists and medical men 
Ethylene is a gas which was found highly pobm- 
ous to flowering carnations and other fornn of 
plant life. Since It was found present to a vamhfe 
extent in illuminating gas, the ravestrjansi 
thought that Its presence there mwht sccwmtta 
part loc the harmful and deadly effects of filtnri 
natinx gas when this latter gas h Inhaled seci - 
dentSlv or with suicidal intent. Animal eiperi 
mentation on the frog motive rat, rabbit puma 
pig cat, and dog showed that this gas ethylae 
given with uiyge n was not povtooous to these 
animals. In fact, it put these animals to 
When the gaseous mixture of ethylene and ox) gw 
was withdrawn the animals awoke wemiogiy wef 
the noise for their experience. The InvesOgAtcn 
then inhaled the gaseoas mixture thanserve* 
The experience was pleasant There were no 
after meets to indicate that the gaseous mfxtitft, 
so poiscuous to many forms of punt hfe had the 
Vast degree of poisonous action. Farther fnvesb- 
gsticci showed that man, like the lower *ru®“h 
was not emb, pot to sleep but that in th is deep 
surgical operations were possible. At the P***™ 
time it is one of the safest if not the * 

anesthetic agent* for human bongs. C00M toe 
anjestbetic properties of this agent so uspo* ™ 
the surgeon and patient have been discovered m 
any other way than by animal expenmenUtxn 


Fmd B Lckd Surgeon tn Chief, Carney Hos¬ 
pital Boston There are many important^ 
d derationwhich one should bearInmmdbetar 
voting to restrict or hamper animal «pcri»» 
cation. First, let us cooswer universal epwem» 
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cf crwll poi which used to devastate the world 
before vaccination, and then remember that first 
fooculatton and then vaccination were estab¬ 
lished not by experiments on animals but on 
b rnnan bangs, who voluntarily offered them 
idves for new treatment in the hope which has 
teen justified, of saving mankind from this ter 
able scourge. Millions of human lives have thus 
been saved. Second, one might walk In retrospect 
through the wards of a city hospital before diph 
them inUtonn was used and watch the babies 
choke to death, m spite of all that could be done. 
A fearful sight it was, one which now is seen no 
more. Thud, we should remember, that the dis¬ 
covery and preparation of diphtheria antitoxin 
TiSJ and is dependent upon experimentation on 
immab. Hundreds of thousands of innocent chil¬ 
dren have been saved from a horrible death b> 

S iena antitoxin, and if you count the agony 
thar parents have been spared it is n&rd 
to reckon the good that has been done Fourth 
let ns consider the question of typhoid fever If 
oce walked through the military hospitals during 
the Spanish war, he saw thousands of the flower 
of our youth penshing of this deadly fever but 
how different are the statistics of all the countries 
engaged in the World War In this great war rail 
Sons of men were involved, but they were all given 
inoculations, and we learn that a case of typhoid 
the rarest thing m the world and that this 
drctd disease hardly counted m the mortality 
RadsUa, In our great aty hospitals today 
typhoid fever is so rare that it a difficult to find a 
to demonstrate to medical studehts. This 
mean3 that thousands of lives have been spared 
that an enormous amount of suffering misery, 
^ expense has been saved for mankind. Such 
*0 improvement could not have been arrived at 
vitbont the use of animals for experimentation 
for the preparation of the serum. Fifth let 
“'“ri of tetanus or loch jaw that scourge of 
superi injuries and wounds which m all wars 
fculed itg thousands. In the World War antitoxin 
given as a routine for prevention so thoroughly 
* tamped out tetanus that death from it was at 
unknown. To be sure a few old worn out 
r®”? to be kept in comfort in their old age 
border to have blood painlessly drawn from their 
I™ to provide the serum, but that surely ought 
oot to Count for much in comparison with the enor 
7 * u **J vl og m human life, for before the use of 
tetanus was fatal in 75 per cent of the 

. repeatedly demonstrated that doc 

77 * Pve their awn lives to increase knowl 
think of Walter Rad! The question comes 


down to this axe the fives of a few dogs cats rab¬ 
bits, and guinea pigB to be compared with that of 
thousands hundreds of thousands of human 
babies? 

The contributions of animal experimentation 
to surgery can hardly be estimated Suffice it to 
say that the operation of transfusion of blood 
winch had been attempted through the centuries, 
had to be worked out on animals before it could 
be applied in emergencies The skill and delicate 
handling necessary to perform it could be acquired 
in this wa\ alone Only after such training could 
it be safely or effectively used m human beings. 

All of the animals used in experiments do not 
die Many of them live for many y ears under a 
loving care which they never would have had 
unless they had been fortunate enough to be se 
lected for experimentation All that are operated 
on at all are given anesthesia. They do not suffer 
pcun 

For which will you vote for the fives of thou 
sands of babies or of a few dogs, cats, and rabbits 
painlessly sacrificed that men women, and chfl 
then may live? Will you allow hunting which 
means the sacrifice of thousands of animals with 
out antesthesfl and prevent the painless sacrifice 
of a few animals in order that thousands of our 
fellow human beings may be saved from death, 
and what is more, chronic painful disease? 

Any public offiaal who would choose the latter 
alternative has been described by the immortal 
English poet. 

Mm proud man, dothed In a little brief authority 

Most ignorant of what be’* mo»t ami red t 

TTrt elaay eaaence like an »nuy ape 

Piaya ami fantaatlc trick* before nigh heaven 

A* make the Mgefa weep a 

G W McCoy Director, National Institute of 
Health, United States Public Health Service, 
Washington The march of civilization is replete 
with invention and discovers, largely attained 
through empirical methods of learning In apply 
ing these methods man has had to avail himself of 
the materials at hand fitting the means to the 
end and holding himself ready at all times to 
change his basis of experimentation to one more 
promising 

In perhaps no scientific endeavor is this more 
evident than in medical and surgical research 
where animals are used for experimental and test 
purposes, the ultimate trial taking place in man s 
own body Much thought has been given and 
many efforts have been made toward devising 
satisfactory ways of studying certain diseases in 
lieu of animal experimentation No phyidcal or 
chemical processes have yet been found equal to 
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the biological approach to the solution of prob- fort and miut wonhfp at the feet 0/ those m\ ath 

I rmi unrounding many of the pathological coo- fjator* and thoae animal* whose wrork and tanb 

dltlon* of plant*, animals, and maQ Until *uch bee make* their hvug possible, 
procedure* are evolved there appear* no choice, A aoroewhat similar atcrv an be told of the rt- 
if a successful outcome Is to be achieved, other lief to sufferer* from pernio oa* anrtnlv, a dkeue 

than the u*e of animal* In proreentlng medical heretofore alsrav* fatal, through the disco v er y 

research And It cannot be denied that the mult* that the feeding of animal* him and liter 

already accrued have been of *a<± inestimable extract*, or Injection of the IatteT may maintain 

benefit to both man and animata a* to Justify a health for these Individuals. Inrestigatloca 00 

continuation of these method* animal* pointed out the effect of Ever feetflng epon 

growth upon blood r eg eneration under certain 
Geokge R Mi.not Professor of Medicine, dranruiance*, and had aerved to enhance esiro- 
Harvard University Medical School Boat on tial knowledge concerning the blood. From loch 
Much ha* been written concerning the benefit* to iteppmg itooes combined with observation*made 
mankind from animal lmesttgatkm relating to during me and after death on varioa* *ort* of pa 
mfeetjou* diseases It a well known that modern LfenU came the modern use of fiver extract* and 
medicine date* from the rear* 1865 to 1875 when during their development animal* were empioved 
Pasteur and Koch through experiments upon to determine If the product* would be toxic for 
buds and mammal* demonstrated that tmy or man. 

ganunacaDed bacteria a ere theca u*e of Infection* The future aohitlon of the cancer problem ind 

daejje Thu led at once to the separatum of In mam other condition* which are enemies to man 

fecticm* diseases into definite duoroen caused b\ in an probabflltv will be solved In port b\ wise, 

different Lind* of hjctern As further experiment* jodioou* use of animal experimentation, 
progressed, it wa* found oat that although these 

bacteria did harm certain animal* recov ered. A Louis D Moojutead. Dean, Loyola Urmmrtv 
*tud\ of the latter gave hint* a* to how- to aid peo- School of Medicine, Chicago The use of animals 
pie suffering from special infection* Next In im- 1 * essential In the teaching of phvilology and « 
portance was the impetus given to surgery The surgery In there subjects, even more thin fa 
surgeon having been shown b\ animal lorestiga chermstrv or phyiici, the student must 1mm fa 
Uom how to lull bacteria, dex eloped the methods part by doing work with his own hands I/ayomg 
of sterilization and dttcov ered that wounds healed surgeon were about to perform on my body ha 
kinrlh d not mtected first major operation cn a human being I ibrai 

But long ago it was recognized that only a frag be ghd to know that he had passed a wntlra 
ment of Alnesses is due to bactena Thus cancer examination on his surgery text. I «h <xdd afao hg 
and other tumor*, gout, diabetes perntaous glad to know that he had watched experienced 
anemia, and *urh dietary deficiency diseases a* surgeon* at work, had even held re tract cri tad 
scurvy and pellagra were obviously disorder* of a applied sponge* for them. But I iboold be rim 
different tvpe And though tt is not so gen e rallv farther comforted by an assurance that be to d 
recognized animal mveatigation in relation to himself suctessfulh carried out, upon dog*, T*rv 
wch daense* ha* been almost as fruitful i* in re- tloa* similar to that for which I wa* being 
lauon to these disorder* doe to bacteria pared. . 

Tnu* diabetes a terrible scourge due to an In It 1 * not Deceanary here to meui*cri^eccra& 
abiht\ of the bod\ to utilize properly sugar and butioo* which have been made to ™ed>cine 07 
limilar foods, has been greatly mitigated by the experimental wort on animal* Diphtheria an 

discovery ol muffin It was known for a kmg time toxin alone has saved thousand* of fixe* 

that d the pancreas, a gland In the abdomen con modem times there ha* probably S'ed no grt* 

Deeded with digestion was removed from dogi, benefactor of humanity than Fu*trur 

diabetes resulted Many investigator* *tnd>ed nntivfvisettfanlst rtote his career would bare 
this problem and several just missed its eludda cut short, for after the pqhllcatxin of 
lion and it wa* not until 1911 that Banting and animal experiment* he would have been 

Best finally extracted from the pancreas of dog* ted to jail , u v «Jr 

by a spectal method a substance, now known as Abolition of the ure of anbmd* wtnW 
insulin, which, when injected into the enfmsl* al- block further discoveries Ln roedi ope , 

ready made diabetic relieved them o I their dt*- make difficult or impossible the <*rop iovm ” ^ 
order Since that day thousands of *offereri from several valuable drug*. Some of “oe 

this mahdv have had their lives prolonged In com pox vaccine and diphtheria antitoxin, 
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IjTiDg animals lor then preparation, others as 
tenlmanhviMterol cannot be prepared in known 
ftrength by chemical methods, and must be 
waved fJ to potency by trial administration to 
mmals. 


William P Murphy, Instructor in Medidne, 
Harvard University Medical School, Boston As 
ooe of the great army of dog and animal lovers 
traoeg the medical profession, and as one vitally 
fcterested in alleviation of the illnesses and suf 
frangs of humanity, I can scared) overlook the 
rnat contributions to the healing art which have 
beta made possible b> our animal friends. 

Even the physician in daily contact with sick 
men, women, and children cannot realise the 
myriad ways in which suffering is relieved and 
hie prolonged through these contributions How 
often the physician sees the almost miraculous 
return to life and then to economic efficiency 
through the use of digitalis in the patient whose 
heart mcscle has been damaged or overworked 
rnd 10 fails to carry on its normal function It 
nu become possible to bring about such relief 
promptly, and with a degree of certainty, only 
through the accurate standardization of the effect 
of digitalis preparations by the use of cats. 

Who can forget the hundreds of emaciated sick 
httle children who remained hopeless invalids and 
jbd not grow to maturity m the da vs before 
“nbn became available? Rarely do we realize 
that much of our present knowledge of the use of 
enabling diabetic c hil dren, aa well as their 
tethers and mothers to live happy, useful lives 
j I *® 1 nude possible through the aid of our 
dogfnends. 6 

It a Impossible even to thlnl of the many ways 
of ns has been relieved of or spared 
Jittering even though we have not individually 
r®T the misfortune to be Ill Daily, patients are 
Dc ™8 aided through a critical attack of pneumonia 
of the development of a serum no 
^ k ave ® cn0Ufl epidemics of smallpox 
wphtheria the victims of rabies, ns the result 
* J***" d°g’ bite are no longer watched 
an agonizing illness resulting m death. 
7"- 1 ) thousands are saved from invalidism or 
through the skill and knowledge of our sur 
ttni-k P°*rible only through the intimate 

*P“ty of the animal anatomy and the effects of 
thr J’ rocc ^ures on animals which must of neces- 
oJL car p e d out as humanely and skillfully as 
yl ^ter be done to save a human life. 
hum-.«' 1CW advances for the relief of 
ikirw, 1 I yf enn 6 which have only been possible 
the study of animals in the laboratory 


and through the realization that the great body 
of medical men are lovers of animals, In particu 
lar, dogs so that only the most humane methods 
are used in the laboratory it is difficult to under 
stand how a sane thinking Individual cognizant 
of the sufferings of little children men, and women 
can attempt to hinder further progress in the pre¬ 
vention and relief of this suffering 

William H Park, Department of Health, 
Bureau of La bora tones New York At the present 
time we are deeply interested m making a vaccine 
which will produce immunity against pollomyxl 
itis, a disease to which only the monkey and the 
human being are susceptible. To obtain such a 
vaccine therefore we must test it out in either 
the human being or the monkey It is hard to 
believe that any one would suggest the use of chll 
dren for such a purpose or that it would be used 
until we are perfectly certain that the vaccine will 
be safe and probably effective Therefore, we have 
used more than 200 monkeys to determine the 
best methods of preparing the vacane to test it 
for efficacy and narmlessnesa. Since completing 
our experiments we have vaccinated some 30 chll 
dren all of whom have become immune and none 
of whom has suffered m the slightest from the 
injection 

A gam, there is the question of diphtheria 
Without the use of the guinea pig It would not 
have been possible to learn the value of diphtheria 
antitoxin, toxin-antitoxin, or of toxoid. Through 
the use of these animals we have been able to de 
velop potent antitoxins and potent vaccines so 
that diphtheria is gradually being conquered. I 
understand from the health commissioner of Chi¬ 
cago Dr Bundesen, that there were only 7 deaths 
last year in Chicago from diphtheria. In this city 
there were only 86 Without the use of antitoxin 
we believe there would have been between 5,000 
and 10 000 deaths. Could any thoughtful person 
really believe that it was not right to use these 
unlmfll* in this tremendous service to humanity? 
It may be of interest to know that these animals 
would never have been bom under the best con 
ditions and have been kept with such care for a 
number of months if they were not to be used for 
experimental purposes. 

As is well known a great deal of effort has been 
made to produce a vaccine to lessen the ravages of 
tuberculosis It has taken several years of work 
and quite a number of rabbits to satisfy ourselves 
that the BCG vaccine does produce a definite 
amount of resistance in those vaccinated with It 
and also that no danger will result from its 
use. 
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Our aniipaeuniococciu serum winch b giving came apparent oaly after experiments *ere dune 
such fine results in certain types of pneumonia on the hearts of many lower spedex No proper 
can be standardized only by the use of white wax made in the Control of many gsTtro-fateatfasI 
mice. Would any one having an attack of pnen- disturbance* until experiments on animals re¬ 
monin doubt the \alttt and the propriety of using vealed the fundamental functional ptoc ts srs tn- 
white mice to standardize the potency of the vxrfved 

serum so that a proper amount might be given The antlwvbectkraixt says that our rfTorU ha%e 
and the proper type of aenim u*edt been ureksa became we cannot cure the common 

For the production ol tbe Pasteur treatment cold. The answer to thb type of argument a that 
against the dreaded h\ dropbobm, the rabbit u experimental investigation in human disease was 
the only mean* we have of producing the \acone. not employed extensively until about * hundred 
Would any human being be aiding to Hate that a year* ago whereas the experimental method ni 
person bitten br a rabid dog should not receive employed in other field* of science much earfier 
the vaccme becau>e a rabbit ha<1 suffered death in If certain conditions h*\e not yet been brought 
its production 5 under control It mean* that w e matt do *tifl mere, 

I think these instances are enough to show the not leas, experimenting 
immense Importance and the necessity of the rise It w ould be quite a* logical to aav to the phyt- 
ol anunab in the perfection ol senum and vne iefat, \ ou ha\e not produced a perfect radw tcU 
cines mnd for testing the potencs of thete aerums therefore y ou must atop the nsele» squander of 
and \accioes Surprising^ Utile pain is given to time and money " as to ln*ht that animal experi- 
theawmab in our experimental wwk Except lor menta cease beoime perfect results hase not yrf 
a lew hours of actual distress before their death been secured, 
they suffer xery little It would be a great lost to 

the human race U those who ore apposed to the PrvTOW RotJ3, The Rockefeller Institute icc 
use d anunab for thrve purposes should make it Medical Research, New \ort Jfan ha* always 
impossible to cam on this work striven to cure dbeaae and prevent death. During 

thousands of years be Could but look, gum, trv 
C I R>tn \ utant TrofeMor oi Physiology and slowly gather experience. Now fa the ltd 
UnneTsiu of IUmot* College oi hi ethane Chi- two generations he ha* found out how to do more 
ctgo There u. a great amount of medical Arvrsthetlcs let Mm enter the Uvbg body »ifacet 
knowledge that ha been acquired by obser pain and the precautions learned through rt 
vauou and detiucivun Much of this type of pertinents upon animals permit him to do w 
mfnrmalioo v. as acquued hundreds of years ago- without danger For the first time he can pot b* 
But in spite fa the ready availability of tnb wits to work against dbease by effectual metbob 
knowledge in core fa btarly all diseases, there was The most precious of these proven such m er tad 
progress only to a i ertnin point Beyond thb crrtr b animal experimentation Br looking in- 
pornt no progress was made until experimental side animal*, producing disease m them, audit 
methods were adopted To some extent the human tempting its cure, phytldans find out bmr bota 
patient ms\ sen e aa a subject But the expert- animal and human bodies behave and ahat te 
mental procedures that have ) lelded the most do when they are sick. They learn foe the many 
important knowledge are oi such a nature that by sacrificing the few Tbs facta already «*- 
they cannot be employed except on wnlmnts covered base prevented countless children 
No one will claim that all line* fa experimental choking with di^theria, kept tontupen bles ogpot 
effort will lead directly to the cure of a disease, from mortifying, alleviated heart dbeaae tt®" 
Some dueaaei mav be controlled by purely ern- trolled pemidoos anaemia, aared diabetic*, pr^ 
pineal methods usually discovered by chance, vided means to avert dis tem per from dogs, 
Others may be controlled only by a rational com- due away with impeatant cattle pooluy 
prehension «d the underlying tact on involved, twine plague*. Childbirth ha* been “p 3 
Many expenmenu are undertaken solely foe the life easier and far knew and the act ol dPS? 
purpoae of acqmnng this fundamental knowledge more tolerable \et living creature* auh __ 
which ts not a* oecey*arv in repairing the human too much and die too young I* H 
body at for a mechanic to know the fundamental tense to go on trying to help them fa * “"V 
nature of a machine m order to repair it which has already yielded such gain* A" 3 ^ 

Our present knowledge of cerebral function was mem sense to utufae for tfv* purpose the 
not possible until brain surgery on dogs was animal required for new discoveries ° ^ 
undertaken. The nature of cardiac function be- wishes to experiment upon the dog Bu 
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b mote than man’s friend. He is man’s near 
ndghbor phystaally In his build, ha diet, and 
the changes sickness produces in h i m he resembles 
man far more than do the other available crea 
taro. Scientists coaid not have found out about 
nne diseases, human and animal, had he not 
been experimented upon nor can they do so m 
the future without him. 


Bela Schick, The Mount Sinai Hospital, 
New York The necessity of usin g animals 
foe experimental medical purposes ana the con¬ 
trol of curative remedies is dear in the case of 
diphtheria. It was possible to study this dreadful 
disease, which is now under control only by using 
guinea pigs and horses. Guinea pigs are the only 
animals which show the dassical effect of the 
diphtheria toxin. They must be used if we want 
to know the virulence of the diphtheria bacillus 
*od Us toxin. In case of doubt as to whether a 
child is suffering with diphtheria or whether an 
individual Is a carrier of innocent pseudo diph 
theiia bacilli or of real virulent diphtheria bacilli, 
tbe barilU cultured from the throat must be ex 
■mined. This examination can be made only by 
injecting guinea pigs. The decision in both cases 
is very important In the first case it is essential 
to know if the child is suffering with diphtheria 
80 the patient may be treated with serum as 
quickly as possible. In the second example, the 
control of epidemics in families, schools military 
units, and so on depends on the result DJph 
them serum, which is necessary for the treat 
mcnt of the disease, can be prepared only by im- 
muilir ing horses with diphtheria toxm Our 
?°tire knowledge of diphtheria has its foundation 
^ jl care ^ cx Pcnmentation upon guinea pigs 
*nd hones. The Schick test, discovered by the 
wntCT , vrM made possible only by studies upon 
gmnea pigx. 

|( ^ e *hould not forget that the study of diph 
contributes only one of the pillars upon 
> nil3 ' ra | the development of the fundamental 
(W, ^th immunity against Infectious 

The discovery of diphtheria serum by 
coring rave an impetus to further studies for 
iLu l hifectiouB diseases. Every mother 
«nd be thankful that science has developed a 
tf7. n^i ?T iram unlnng her child against such a 
disease as diphtheria and should also be 
' OT the discovery of a treatment for the 

^P^ftrioin^ I am able to Judge the prog 
(EnbtwtT ^ ma ^ e m the knowledge of 
iTMr»kW a Rnc * °ther infectious diseases endanger 
™ e ^ VC1 °f children Also as a pediatrician I 


am able to judge the enormous progress made by 
studying rickets and the manifold forms of avi 
taminosis m animals. All these studies result in 
the saving of the health of millions of children and 
adults. 

All such investigations are made in well con¬ 
trolled laboratories, Nobodv should make use of 
animal experimentation without there being an 
absolute necessity for it But if I must choose be¬ 
tween helping science in finding new remedies for 
conservation of health in treating disease on the 
one side or sacrificing animals on the other I 
cannot hesitate to use animals. 

Major G Seelio Professor of Clinical Surgery 
\Vashmgton University School of Medicine, St 
Louis, Missouri In this age and day, there ought 
to be no finer demonstration of carrying coals to 
Newcastle than a for mal defense of the humane 
use of warm blooded laboratory animals for pur 
poses of developing scientific and practical medi 
one. I personally am never more reverent than 
when I contemplate the blessings that have 
graced man s life as a result of the studies that 
nave been made on lower animals. When I ponder 
over the fact that we have mode an almost com 
plete scientific conquest of diphtheria and ty 
phoid fever, gained an incredibly broad under 
standing of tuberculosa, and gathered an untold 
wealth of information regarding infections in 
general and when further I realize how many of 
the beneficences bound np with all this advanced 
thought have been won through the humane sacri¬ 
fice of guinea pigs I feel no more revolt of con 
science than I do regarding the fatal annual mi 
grations of millions of those other little rodents, 
the lemmings when they voluntarily seek death 
in the sea. It was Darnell who said that when he 
had to choose between monkeys or angels, he took 
his stand with the angels. In my tom I say that 
if I have to choose between guinea pigs, dogs, and 
your and my children I take the children as my 
preference. 

There a no branch of the healing art that has 
not been strengthened as a result of properly con 
ducted animal experimentation. It taxes patience 
to be reiterating this fact constantly It Is more 
important to realize the value of experiments on 
animal* in attacking some of our up to now un 
solved problems. Cancer is the greatest single 
killer among world diseases today, not even ex 
cep ting primary’ heart disease. We do not know 
the cause of cancer we know all too little about 
its cure. As one who a devoting all his limited 
and humble capacity to the study of this world 
scourge, I say with conviction that were we to be 
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denied the right to use the lower tniimli In our Ownf H. W AXOtJtrrEE* Professor cf Sen 
studies, our progress tcrwird conquering this da- gery University of Minnesota Medial Sdnd 
eaie would be hobbled even beyood the realm of ilmneopola Lady Mary WoctleyMontigue »bo 

wiihful thinking fa frequentiyCTedi ted with having mtrodocedmocu- 

Iatioo against smallpox into western Europe, hav- 
Mau»iceB\ issciint, Head of the Department lug observed the efficacy of vaccination In Tinker 
of PhytioiMrv University of I Knob College of wrote her friend, Sarah Criswell in Engfand m 
Afr dinnr, Chicago The boar* on which the Apnl, 1717 *1 should not fall to write some d oar 
^dentist asks for approval cf ha use of animals for doctors very particularly about It, d I knew mr 
research and teaching fa that of common tense one of them that I thought had virtue enough to 
reason The medical scientist uti that two major deitrm inch a coisidersbie branch of their rev 
questions be awaered in the light of actual Homan emie lor the good of mankind," 
experience Tint, a there indubitable evidence This Implied oblecthdh of the medial pro- 
that animal aperimcntatioo hai been of value In feasion haa been adequately set aside by the im- 
medkane and the other biological sciences, and selfish toll of phyndans In their dally tasks and 
second ls man justified m the humane use of lower the fervent real with which medical men have 
animal file for bis ow o welfare 5 These questions, sought thn cause and cure of disease Epidemic* 
It seems to me, can both be answered vigorously of plague, cholera, and other Infectious diseases 
In the affirmative Especially mice Pasteur Koch, of one sort or another that have ravaged sad 
lister Curie, and Banting to enumerate but a dedmated the population of the earth for cm- 
few of the most prominent evperimentaBsta, it fa ttrries have been obliterated by the labor cf kne 
futile to deny that human happiness has Increased of physldans who have devoted their energies sad 
due to specific discoveries based entirely on ani- consecrated their lives to the task of making this 
mal experimentation of various sorts. Regarding a better and safer world wherein to lire 
the ethical justification for employing animal* for This record of acccrmpHshment haa been largely 
human ends, as long as our race uses meat, fun, poerible through the medium of animal experi- 
leathrr and feathers, aa long as we domesticate mentation The fetters of authenty and trwfl- 
animals aa beoata of burden on farm and highway, tlcm have been broken. The deception of ratkn- 
and confine them as pet* for our amusement and alkaticm cm inadequate factual data has becooe 
company it would seem that no gient differences generally recognized and the superiority d « 
of opinion actually exist regarding our right to penment over logic has been demonstrated be- 
use animals for human good A few fanatics yxaul question. The value of hypothese s resul t^ 
abstain from meat, but they are usually the most trom carefully made obaervatxxrs Is ary ed ited. 
inconsistent one* in regard to confining animal* butthe verity of such deduction* most be washed 
a* pet* and beast* of burden. Until animals are by the crudal teat of experiment Art without 
given every privilege and sanctity accorded man ■ch-nre I* blind. 

himself there can be no argument on the ethical Much of our knowledge of the mode of opal 
®de tkeL of oar digtstive, circulatory respiratory «p- 

As a worker in the medical sciences it I* perhaps terns, and dneties* grand* fa the result ofpract**| 
•pprepnate for me to add one further statement. tests upon infirm Is. Similarly the mode tnd 
From a stud\ of the history of medical progress I nwrn of the best therapeutic at tirk u poo fhe 
am convinced that every major advance in mod diseases to which these viscera of nun are herb** 
ern methane has depended either immediately come about In large measure through int®" 
or remotely but in the latter ov none the lea experimentation. Those drugs which avauthenwB 
completely upon knowledge gamed In snfirml ex in the treatment of human ID* have been ®*- 
perimentaticm I strem the latter category be covered and them action and dosage drternnoea 
cause one frequently hears, even from within the through the agency of decisive trial* 
medical profession, the statement that ooe or By the aame mean* the ptannaccpai 
another great adiwoce was made by study of purged of reliance upon #mendtion and nm" 
the human directlv The last step fa often, or one remedies In the treatment cJ disease, 
might say must always be made by observations Intelligent search far the cause and atiev» 
on man, but the background of knowledge ha* In of disease must go oru One of the most 
variably been rained by expert n^nts on anlmafa, Instruments In tin relentless /* . 

experiment* which usually ne of such a charac e x p eri mentation Matters cf such v ‘ t j“ Vj+to 
ter a* to preclude their performance upon human tance to health and happfnr* can not 
•ubjecta. ^ dunce. Biologies] rtwaith emjiorlng the 
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bfic method must continue its discoveries and 
benefits are available to all men irrespective of 
creed or birth or whether rich or poor through 
its agency more lives are saved than all the wars 
of all the ages have thrown away 

When man no longer slays animals for food or 
do thing or holds them subservient to his will, the 
significant value of troths learned in animal ex 
periments will fully just if} their performance for 
the protection and prolongation of human life. 

METHODS OJT MEDICAL PROGRESS 1 

For a long time there has been need for a better 
understanding by the public of what constitutes 
animal experimentation. Unfortunately for a 
great many years, the only information given to 
the public concerning animal experimentation 
came from the opponents of progress in medical 
science, their utterances contained many mis¬ 
statements and much misinformation Those 
who were engaged in the study of disease were at 
first, too busy to realize that progress in medicine 
was being endangered by professional agitators. 
They did not know that laudable work was being 
falsely portrayed to an always credulous public. 
We are always quite willing to believe much that 
we rend and hear and it so happened that for a 
long time the public read and beard a great deal 
about the so called evils of animal expenmenta 
bon At the same time the public was not in¬ 
formed of the tremendous positive benefits of 
such work and thus made able to judge for them 
•elves whether or not experimental research was 
justifiable. 

The word vivisection which is often used 
to describe animal experimentation is an unfor 
tnnate one because it conveys a wrong picture to 
the mind of the average person. It does not begin 
to describe all that animal experimentation really 
is. It does not tell that the animals when used 
are rendered insensible to pain bv an anaesthetic 
inch as ether the some as with patients m a 
hospital. It does not tell that, in those instances 
In which the animal is allowed to come out of the 
anaesthetic, just as great care Is taken to insure 
the aseptic and cleanly performance of the opera 
bon as in human surger} It does not tell that 
the animal* used suffer far less discomfort and 
make much more rapid recoveries than do human 

E itlents It does not tell that the animals in the 
bo rat one* are usuall} under less discomfort 
than those which undergo cutting operations at 
the hands of farmers m the barnyards or are 
killed in the slaughtering pens. Yet all these 
things are so 

A enmjJkijt* J murtW £ro» *00 roc*. 


Just what constitutes animal experimentation? 
In the first place, more than half of it consists of 
nothing more painful than a needle prick for the 
purpose of injecting substances to determine their 
ability to produce disease and how they produce 
it In either case a great many of the animals 
so used never have any ill effects following the 
injection nor do they succumb to the injection 
In those that do succumb, death is no more pain 
ful than that due to natural causes. The other 
major phase of animal experimentation consists 
large!} in tlje performance of operations much the 
same as those that human beings undergo dail} 
in any hospital. These operations on animals have 
the added purpose of studying body functions, or 
of improving and jjerfecting methods that will 
save human lives later on. In these operations 
the animals used are under complete ameathesia 
and the requirements relative to cleanliness end 
technique are just as strict a* in human surger} 

Animal experimentation embraces many du 
ferent lines of study Animals are used for study 
mg the physiology of the vital organs of the body, 
they r are used for studying various contagious 
diseases such at diphtheria, scarlet fever small¬ 
pox, and a host of others. Animals are used for 
working out the details and perfecting the methods 
of various operations that may be used to ad van 
tage later on m human surgery they are used for 
the determination of the suitable dosage of va 
nous curative drugs, finally animals are used to 
a great extent In producing vaccines and anti¬ 
toxins for the prevention and cure of contagious 
diseases in man and the domestic animals. For 
example, calves are used in the commercial pro¬ 
duction of smallpox vaccine. One calf will pro¬ 
duce sufficient vaccine to protect several hundred 
thousand people against smallpox. 

What is the purpose of animal experimenta 
tion? Primarily its purpose Is to find ways and 
means of conserving human life and the lives of 
domestic animals of diminishing the pain of 
natural disease and making death more com¬ 
fortable. This is brought about by teaching us 
more about the organs of the body in health and 
in disease by studying the diseases of man and 
animals by means of reproducing them experi 
mentally in animals and by discovering methods 
of improving health and of preventing and com¬ 
bating disease. 

Who does animal experimentation? It is car 
tied on in various laboratories throughout the 
world, most of which are connected with method 
and veterinary schools or agricultural experiment 
stations. These laboratories ore m charge of 
special!} trained, responsible men who stand high 
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m their respective prof canons and in iter com¬ 
munities These men are pledged to set that the 
work in there laboratories is carried on tn a proper 
humane, and cxrefni manner The* men hare 
dedicated there trues to the prolongation of human 
life and to the aUevntion of suffering in man and 
beast- It shock! be noted that moot investigator* 
in research could obtain a greater financial return 
from work in ks* phdanthropx field*, a* the pro- 
f prions or bucom It should be e-mphatired that 
the tame major lac tort whtch have made modem 
s argerv poettbk ha\c also made modem animal 
erpernnmUtioo pooahle (cl discover* of anaa- 
tbesta ii) discovers of hactenal origin of disease, 
(jj de elopment of aseptic turners 

The discoveries and application m human 
tnediane made po* rile bv animal eipenm enta 
two are innumerable ocK a very lew can be 
mentioned a* tmadjun laconauan, diphtheria 
jututoun, tvphoid vaccinatum the recent dis¬ 
covers of injuhn which hat to much value m 
treating dtabete* the recent discovery of the 
cause of tear lei fever and probable mean* for con- 
trolling it the ducoverv of ethvhme at a general 
amestbeur and the recent darovm of treating 
pmuctous ana-trua with liver Added to these, 
there u the knowledge that ha* been obtained as 
to how the \ anout body organ* do tbnr work and 
bow thrv art affected m diva sc. 

The saving of human lives bv meant of these 
dw.ovene* i» one of the brightest pages In medi¬ 
cal histnrv Before the discovery of varan* lion 
against smallpox, there occurred reickspread epi¬ 
demics of the dneaae which almost depopulated 
some communities Today we rest in comparative 
tecunt> fnxn the ravages of the disease because 
we have effective means of preventing It Diph¬ 
theria used to be one of the most dreaded diseases 
and its toll of human life was Urge. Today, due 
to the discovery of diphtheria antitoxin, the death 
rare /rare thst d:*et*e a neghgibJe when tbc anti¬ 
toxin i* used promptly In the Spanish-American 
war typhoid fever caused the dca th of six times 
as many men a* *B other cause* pot together In 
the World War there was practically no typhoid 
fever for the very simple reason that a few yean 
ago a vacoae was discovered which prevents the 
disease and today typboad vaccination is a matin* 
procedure in the armies not only of our crm 
ctamtry but of other countries. In the United 
States army alone it u estimated that no lea* 
than fOfioo of our boys lives were saved by 
typhoid Inoculation. Thus one might go cm and 
recoant l nnum exibk Instances ofbow th* lives, 
not of hundreds, but of nuffiocs of people have 


been saved bv discoveries that woe muV n 
laboratories tame animal* for ohtemtxn. 

\or must wr thmk that medical men tare see 
fit to use onlv the lower inmih m their aped- 
ments- Time and again, doer are hare Tobnteiead 
as subjects In the itadr of certain cfeosa fa 
which animal* do not afford sin wide radix far 
th* work. An mxtance b that of the koete 
Commirdon appointed In 1900 to male an nrer 
Ugation of the deadlv yellow fever in Cchx. It 
hid existed pemetaaJbr m Hanna, aid <xa- 
txxnsEv it invaded tins cocntrv es^edxlly lit 
*00 them states where in one epidemic U ousd 
the death of 1 coco persons. leCow ierer ar¬ 
id tuled cce of the principal reasons for the Frod 
abandonment of the Panama Canal project h 
had taken a toll of a ,000 workmen and t» & 
in that pestSmml tone was sale from d- 

When the Amencaa Commission was afped- 
eri, no one had anv dear proof either as W tlf 
cause of the disease or the means b** winch ft ** 
spread. As animals art not subject to relw 
fever it was necessary for men to volunteer T« 
make a long store short, it was found that year 
fever was spread by a certain varfetv of mreqc? 4 - 
A method of combating it was developed, bri n 
so doing some of the doctors and private sAfei 
of the army who had volunteered as wibjen 
give thrir Urea. They rendered an overwhctaif 
service to humanity then the anur by vff«? 
out the mosquitoes wiped out yellow fern B 
Havana forever 

Later, this disc ove n ' made possible crop 
of the Panama Canal by our own country 
only after the Canal Zone wa 
u yellow fever was cooctroc 
tioo It should be noted u. 
of the dilease made it net 
for the experimental 
Investigating thus T 
tbdr tnthriof la ^ 
investigated and * 
comparable disease in the 
It must not be „ 
nary' adence haabern 
ana anhn*l 
greatest value. / 
lushed the bans fee vet 
a part in the t 
the drugs used in _ 
cerned with ico per 
nary biologic products 
profession has been e 
control of infectious 
animat 
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